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Forthcoming Events. 


FEBRUARY 21-MARCH 4. 

British Industries Fair, Birmingham. 

FEBRUARY 11. 

West of Scotland Iron and Steel Institute :—Ordinary meeting 
at Glasgow. “ Silica Brick,” Paper by A. H. Middleton. 

Institute of British Foundrymen. 
FEBRUARY 12. 

Scottish Branch :—Ordinary meeting at Glasgow. “ A Few 
Notes Regarding the Selection and of 
Foundry Sands,” Paper by A. Rhydderch. 

Newcastle-on-Tyne "Branch :—Annual dinner. 

West Riding of Yorkshire Branch :—Ordinary meeting at 
Bradford. ‘* Iron and Carbon,” Paper by H. Forrest. 
FEBRUARY 15. 

Lancashire Branch (Burnley Section) :—Ordinary meeting at 

Burnley. ‘“‘ Strickle Moulding from the Spindle,” Paper 


by L. Wharton. 
FEBRUARY 16. 
Sheffield Branch :—Joint meeting at Sheffield. 
FEBRUARY 17. 
Birmingham, Coventry and W. Midlands Branch :—Ordinary 
meeting at Birmingham. “ Discussion on Pattern-making 
and the Foundry,” opened by F. C. Edwards. 
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Institute of British Foundrymen. 
“ Thalassa,”’ Carlton Kenton, Middlesex. 
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General Secretary: T. aan, Saint John Street 
Chambers, Deansgate, Manchester. London Office, 
49, Wellington London, W.C.2. 

Birmingham : F. K. Neath, 16, Sarehole Road, Hall 
Green, Birmingham 

Village, Bircholme,” Dronfield, near 

effi 

Scottish: J. Bell, 60, St. Enoch Square, Glasgow. 

London: H. G. Sommerfield, Charterhouse Chambers, 
Charterhouse Square, London, E.C.1. 

Newcastle-on-Tyne: Colin Gresty, 101, Queen’s Road, 
Monkseaton, Northumberland. 

East —_— H. Bunting, 17, Marcus Street, 


bates Biaing of Yorkshire Branch: 8S. W. Wise, 
10, Pullan Avenue, Eccleshill, Bradford. 
Waies and Monmouth Branch: J. McClelland, 
M.I.Mech.E., Druslyn, Bishops Road, White- 
church, Glam. 
Middlesbrough: N. D. Ridsdale, 3, Wilson Street, 
Middlesbrough. 


Welsh Engineers’ and Founders’ Association 
Secretary: F. J. Griffiths, 20, Fisher Street, Swansea. 


Foundry Trades Equipment & Supplies Association. 
Secretary: K. 8S. Bridges, Avenue ae 
Southampton Row, London, W.C.1. 


Moulding Sands. 


For several years we have followed very closely 
sand research work which has been carried out 
both at home and abroad, and are beginning to 
wonder just to where it is leading us. 
divided. Those 
who visited the Detroit Conference are loud in 


their praise of 


Expert opinion is very sharply 


American systems of scientific 


control, by means of various 


routine tests. 
Almost in every case, however, the visitors state 
that British sands are infinitely superior. One 
school of thought insists that permeability is not 
important, as a skin of solid metal is spon- 
taneously formed on contact with the mould face. 
effectively Another, 
insists that permeability is 


sealing all pore spaces. 
equally experienced, 
of vital importance. A third prefers adequate 
venting, but these channels can logically, accord- 
ing to the views 


usefully 


of the first school, only operate 
before contact with the liquid metal. 
As an old steel maker, we attach a great amount 
of importance to the violent upsetting of equili- 
brium which occurs when liquid metal comes in 
contact with colder material, or, better expressed, 
one liable to extract its heat too quickly. This 
happens, of course, when the sand is too wet, as 
water is a very good conductor of heat. Air, 
on the other hand, is a very poor conductor of 
heat. When the equilibrium of a metal is 
violently disturbed it usually generates or evolves 
its dissolved gases. Thus, according to our theory, 
it so happens that a very permeable dry sand is 
also a very poor conductor of heat, 
character 


and is of 
liable to change 
violently the equilibrium of the metal. On the 
other hand, a sand mould which is wet, or of a 


which less 


compact nature, either through excessive ramming 


or naturally dense, therefore relatively 
impermeable to gases, is of the type which would 
disturb more severely the equilibrium of the metal 
hecause of its relatively higher conductivity. 
This theory has 


making of 


practical application in the 
ingots, where in many cases the 
metaliic moulds are warmed up to preclude really 
violent changes. Now in the making of hot mould 
iron, any improved properties could be correlated 
with this theory, because owing to its equilibrium 
having had a less ‘‘ shock’’ than normal, there 
has been a less tendency for the evolution of dis- 
It will be remembered that Dr. 
speaking at a recent joint meeting 
of foundrymen and metallurgists in London, 
stressed the importance of the influence of dis- 
solved gases for metals generally, and no theory, 
to our mind, is better supported by practice. 
Concentration on this problem from all its aspects 


is one which, to our mind, is bound to be 


solved gases. 
Rosenhain, 


productive of true practical progress. 


THE 
| 


112 THE FOUNDRY TRADE JOURNAL. 


British Chemical Standards. 


We have just received the report on the third 
three years’ working of the above movement, 
which was presented at the last general meeting 
and published recently. During the period under 
review 47 fresh ‘“standards’’ (standardised 
figures) were completed and issued. 

A further stage of the programme originally 
outlined has now been reached, and the range of 
carbon and alloy steels and cast iron having been 
fairly well covered, a commencement has been 
made to meet the needs for other bodies, basic 
slag being followed by ores and non-ferrous alloys. 

The range and number of co-operators has been 
widened, the total number now being 74, of whon 
17 represent France, India, Italy, Egypt, Spain. 
and the U.S.A., and 57 the British Isles. 

Also the number of users has considerably in- 
creased, viz., from 400 at the end of the second 
three-year period to 700 in February, 1926, and 
since then still further, whilst the number of 
standardised figures has risen from 89 to 139. 

Of the 700 users 125 are in Belgium, France, 
Holland, Poland, Spain, Switzerland, Egypt, 
South Africa, Australia, New Zealand, China, the 
Straits Settlements, Canada, the United States, 
Brazil, etc. Obviously all this tends to interna- 
tiona] co-ordination. 

Their use is becoming far more general, not 
only by Public Analysts and other independent 
chemists, but also by Universities, Colleges, 
Technical Schools, and other educational estab- 
lishments, of which there are already 40 here and 
abroad, who use them. 

As regards the tonnage controlled by standards, 
from the quantities supplied and the number of 
tests that can be made from a 100 gramme bottle, 
it seems probable that a co-ordinating effect is 
exercised over at least several million tons of 
material, representing very large value. Also 
disputes are saved and benefits gained in many 
ways at an infinitesimal cost per ton. 

This movement for scientific advancement, being 
unsupported by any grant and carried out at the 
organisers’ cost and risk, it will be realised that 
as the dimensions of the work increase, develop- 
ments cannot be achieved without requiring so 
much of the organisers’ time needed for their 
own business that they could not continue to give 
what becomes necessary unless some return for 
this is yielded. Failing this, the progress of the 
work must necessarily be restricted. It appears 
that in the case of every other institution which 
carries on non-profitable work of a scientific 
nature, financial assistance is received from some 
external source. 

Some idea of the time spent and its value is 
shown in a table given, £4,743 worth having been 
given permanently, whilst £4,491 worth, which 
should be paid for before the movement can be 
considered self-supporting, still remains out- 
standing. 

Consequently in the general meeting, extract of 
the minutes of which are given, the chairman 
recommended that efforts should be made to have 
the movement subsidised. 

Copies of the report may be had on application 
to the Organisers, 3, Wilson Street, Middlesbrough, 
England. 


International Matters. 


The many friends of Mr. H. Cole Estep, of 
Cleveland, will be pleased to learn that his work 
in connection with international congresses and 
the exchange of technical papers has been 
recognised by the American Foundrvmen’s Asso- 
ciation, who have sent him an illuminated copy 
of a resolution of thanks and esteem passed at 
the last meeting of their Board of Directors. 

Invitations will be shortly sent out bv the 
Institute of British Foundrvmen for an Inter- 
national Congress to be held in England in 1929, 

The annual meeting of the Belgian Association 
is to he held in Brussels on March 19 next. Mr. 
J. Ferdinand Kayser. of Sheffield, is to present 
a Paper on ‘ Nickel-Chromium-Iron and Cobalt- 
Chromium-Iron Alloys.” A meeting of the 
Foundry International Committee will be held at 
the same time. 
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Publications Received. 


The Tables Revised Railway Rates. Published 
by the Railway & Shipping Company, Limited, 
of 12, Cherry Street, Birmingham (price, 2s. 6d., 
post free).—These have been specially prepared 
for the use of railway traders when desiring to 
obtain at a glance the new railway rates, 
operating from February 1, 1927. Tables are 
given for all classes of traffic, the base rates and 
the new rates being shown side by side, the new 
rates in heavier type. 


Aluminium Facts and Figures.—Published by 
the British Aluminium Company, Limited, 
Adelaide House, King William Street, London, 
E.C.4. 

For foundrymen we know of no more useful book 
in the field it is intended to cover than this hand- 
book, containing as it does everything so far estab- 
lished relative to the properties of aluminium, It 
does, however, not confine itself entirely to alu- 
minium, as Data sheets A5, AG and A7 are devoted 
to ‘‘ Useful Factors,’ Formule,’’ and _ the 
Physical Properties of Various Metals.” 

The booklet, which is of the loose-leaf variety, 
and contains about 100 pages, details the weights, 
sizes, electrical and other properties of bars, 
billets, sheets, conductors, wire and the other 
forms in which aluminium reaches the user. The 
riveting, matt finishing, spinning, welding and 
painting of aluminium are subjects which are 
clearly and concisely dealt with. We consider that 
this booklet ranks very highly in modern enginecr- 
ing publicity. 


Catalogues Received. 


Cast Iron Pipes.—The February monthly stock 
list issued by the Staveley Coal & Iron Company, 
is now available. 


A Standard Sealing Chamber.—The Standard 
Sealing-Chamber Company, Limited, of 57-58, 
Chancery Lane, London, W.C.2, a concern 
organised by the British Thomson-Houston, the 
English Electric, the General Electric, Edward 
Holme & Company, Johnson and Philips, Mavor 
and Coulson, Metropolitan-Vickers, Bruce, Peebles 
and Allen West & Company, Limited, have sent 
an illustrated eight-page brochure. This illus- 
trates, describes and prices the sealing chamber 
for cables, upon the design of which the partici- 
pating firms have standardised. It will be of 
great help to the user, as spares can be kept to 
a minimum. If the orders for the cast-iron parts 
are carefully distributed, it should enable the 
foundries to get on with a real quantity produc- 
tion job on the best lines. 


A Proud Record. 


We regret to report the death of Mr. Benjamin 
Worton, who has beén for 71 years continuously 
eniployed by the Cannon Iron Foundries, Limited, of 
Bilston. Mr. Worton started with this firm at the 
age of nine, and for many years moulded Dutch stoves 
and camp ovens. 


Veteran Foundryman Attacked. 


We were sorry to learn, on a recent visit to Man- 
chester, that Mr. W. H. Sherburn, of Warrington. 
who recently celebrated his golden wedding, has been 
the victim of an outrageous attack by footpads. As 
a result Mr. Sherburn has been confined to his home 
suffering from severe wounds. 


Masor G. Frtuwerstone has resigned his appoint- 
ment as British Trade Commissioner in South Africa 
in order to take charge, as from February 1, of the 
South African interests of the group of engineering 
firms controlled hy Agricultural and General Engineers. 

Mr. A. C. Darron has been appointed furnace 
manager to Messrs. Lake & Elliot, Limited, of Brain- 
tree. He has previously been connected with Messrs. 
Darwin & Milner, where he was making the special 
cobalt steel for razor blades. He is one of the 
pioneers of electric steel furnace practice. 
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Institute of British Foundrymen. 


CAST IRON UNDER THE MICROSCOPE. 


Presidential Visit. 

At the January meeting of the West Riding of 
Yorkshire Branch of the Institute, held at the 
Bradford Technical College, under the chairman- 
ship of Mr. Walter Parker, Mr. C. R. Groves, 
M.Se., Lecturer on Metallurgy to the Engineering 
Department of the Bradford Technical College, 
gave an interesting lecture on ‘‘ Cast Iron Under 
the Microscope.’? The lecture was illustrated by 
lantern slides throwing on to the screen micro- 
photographs of sections of cast iron of varying 
qualities, and Mr. Groves’ observations were 
further supplemented by blackboard explanations 
and comparative tables. 

The meeting was honoured by the presence of 
Mr. V. C. Faulkner, of London, President of the 
Institute. There was a good attendance of 
members, 

The lecturer pointed out that cast iron was a 
complex mixture, and that many problems con- 
necting the constitution, history and properties 
of any individual iron, still await solution. The 
relations of iron and carbon were described at 
some length, and lantern slides showing the 
structure of various alloys, from practically pure 
iron, through the steels, and up to cast iron, were 
exhibited. The relations between structure and 
constitution, on the one hand, and mechanical pro- 
perties such as hardness, tensile, transverse and 
compressive strength were explained. Many 
slides showing the structure of different foundry 
irons, white irons and malleable cast irons were 
shown, and the importance of a knowledge of the 
actual form in which the elements exist in cast 
iron, as distinct from the percentage analysis, 
was emphasised. 

The lecture covered in a general elementary 
way the well-established facts regarding cast iron, 
no attempt being made to do more than this. 

In the course of his address Mr. Groves drew 
attention to a notable black band across the iron 
section in one of the pictures, and remarked that 
he was not aware of any really satisfactory ex- 
planation having yet been given to account for it. 

Mr. W. H. Pootr (Keighley Laboratories, 
Limited) interposed to suggest that it may be 
accounted for by there being more oxide than 
pearlite in the band, and it produced oxidation. 
The front portion was absolutely oxidised. The 
actual sulphur eontent in that black band might 
he as high as 0.5 to 0.8 per cent. 


DISCUSSION. 


The Cuamman, Mr. Walter Parker, opening the 
discussion, said Mr. Groves had given a_ most 
interesting lecture, made simple to the general 
understanding of the meeting by the assistance of 
the lantern pictures. He hoped there would be a 
free and full discussion. 

Mr. W. J. THornton said cast iron was un- 
doubtedly a difficult subject to treat in a lecture 
hecause of the various elements which affected one 
another in different ways. With regard to the 
strength of cast iron, the lecturer had said, so 
far as he (Mr. Thornton) understood, that one 
could almost base it upon the Brinell hardness. 
The highest he (Mr. Thornton) had obtained was 
28 tons tensile and the Brinell was 180. He 
thought that old ideas as to hardness and strength 
were dying away, and the new processes were 
showing tensile strength of 18 to 20 tons, and 
a Brinell hardness of about 170 would do away 
with that. It was really impossible to say what 
governed the tensile strength, but he would him- 
self suggest that it depended largely on the 
amount of the carbon and silicon and their rela- 
tionship. 

Mr. Groves, replying, said he quite agreed that 
the hardness was not likely to be a very good 
guide to the tensile strength. It was obvious 
from the fact that it was a mixture of graphite 
and other much harder constituents. In the case 
of steel, one could deduce a fairly steady relation, 
hut that was free from graphite. <A coarse 


graphitic iron would obviously give a low tensile 
strength. 


Over Annealing and Normalising. 


Mr. W. H. Poorer said Mr. Groves’ lecture had 
dealt with a subject which was very difficult, as a 
technical matter, to make understandable to 
practical foremen. He had spoken of the diffi- 
culty of annealing cast iron. If he expressed the 
opinion in certain districts that it was pretty 
hopeless to attempt to anneal cast iron he would 
get into hot water at once because in some foun- 
dries they had been doing it for years. At the 


same time, he (Mr. Poole) quite agreed with what- 


Mr. Groves had said as to its effect on strength. 
Whilst tensile strength may be only 6 or 8 tons 
per sq. in., it was quite suitable for its work and 
ensured a very good machinable material, The 
point raised by Mr. Thornton as to tensile 
strength of cast iron was interesting. It was, 
thought Mr. Poole, largely a matter of the form 
of the carbon, 

Mr. Groves said Mr. Poole, he had no doubt, 
knew far more about cast iron from the manu- 
facturing side than he (the lecturer) did. The 
case he had quoted in his observations had been 
one given by Hatfield, in which the iron before 
annealing gave 13 tons per sq. in. maximum 
stress, and after annealing at 900 deg. C. it gave 
only 3 to 4 tons. 

Mr. Favtkner (President of the Institute) said 
that probably the case quoted by the lecturer was 
one of over-annealing, whilst that of Mr. Poole 
was merely a matter of normalising to relieve 
casting stresses, and give a_ slightly softer 
material, 

Mr. Poorer said he appreciated that Mr. Groves 
was probably quoting a case of dead softening of 
iron., 

Silico-Ferrite and Carbon Precipitation. 

Mr. A. Jackson said the lecturer had told them 
the carbide was strong, but that was only true up 
toa point. One reached a_ point when the 
presence of iron carbide began to give weakness. 
When one got above the eutectic point the 
presence of iron carbide began to set up weakness. 
Referring to the table set out on the blackboard 
in relation to Brinell hardness, Mr. Jackson said 
there was a distinct difference between hardness 
and strength, and one reached a point in iron 
carbide when weakness set in when one got above, 
say 0.8 to 0.9 per cent. carbon—the eutectoid 
point. It would perhaps be as well to mention 
that the greatest maximum stress of 60 tons per 
sq. in., which had been shown on one of the 
slides, did not relate to a cast iron. (Laughter.) 
With regard to the point mentioned by the 
lecturer as to his being unaware of any explana- 
tion having been advanced as to why a relatively 
large amount of silicon tended to throw out a 
solution of carbon, he (Mr. Jackson) was quite 
prepared to accept the fact as stated by the 
lecturer; but whilst they may not be able to 
explain it dogmatically, it was reasonable to 
suggest that there must be a limit to the solu- 
hility of the ferrite, and if it contained a greater 
amount of silicon in solution it had probably less 
capacity for absorbing and retaining carbon in 
solution. With regard to the sulphur in cast iron, 
the lecturer had emphasised the importance of 
there heing sufficient manganese there to take 
care of the sulphur; would Mr. Groves say 
whether in his experience it was at all common 
for sulphur to exist in another state; for instance 
as iron sulphide and not in combination with the 
manganese? Many of the prejudices which 
existed in the minds of ironfounders would be 
removed if they knew more about the material 
they handled, and the lecturer had gone a long 
way towards helping in that further knowledge. 

Mr. Groves said it was quite correct, as Mr. 
Jackson had suggested, in regard tensile 
strength, that there was no rule that held good 
for all metals. When one got free cementite the 
tensile strength went down, although the hard- 
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ness went up because the iron carbide itself, 
though hard, was brittle. With regard to the 
theory about the effect of silicon, he must say he 
(the lecturer) did not feel very happy about it, 
hecause the silicon dissolved in the iron whereas 
the carbon combined with it. The carbon 
was definitely combined with the iron and the 
silicon was only in solid solution. Mr. Jackson 
had answered his own point as to his (Mr. 
Groves’) views as to the value of the chemist. 
Obviously one could not arrive at the structural 
composition without first taking the chemical 
analysis. He (Mr. Groves) quite agreed that very 
rarely did they find sulphur in any other form 
than manganese sulphide except in the case of 
special alloys. 
Inverse Chill. 

Mr. Poorer said he felt he must rather disagree 
with the last statement of Mr. Groves. Only 
during the past week he had had three cases ot 
casts perfectly grey outside and white in the 
centre. Invariably when one got that internal 
chill it had a most harmful effect. The silicon 
content was 2} per cent., reasonably high for 
ordinary casting. The total carbon was satis- 
factory, but the sulphur was between 0.14 per cent. 
to 0.2 per cent. The manganese was about 0.2 
to 0.4 per cent. in the pig, savy 0.5 per cent. in 
the residual casting ; and he should say the sulphur 
in that composition was largely in the form of 
iron sulphide rather than manganese sulphide. 
It was largely a question of the balance. Thus 
they had a high sulphur tending to keep the metal 
hard and produce localised hard spots associated 
with over 3.0 of combined carbon. 

Mr. Groves: There is not sufficient sulphur to 
show up under the microscope, and one cannot 
detect it in any way. 

Mr. Fautkner said he was inclined to support 
Mr. Jackson’s observations. Recently some Ger- 
man professor isolated in cast iron a compound of 
iron and silicon, and he had discovered an etchant 
for that purpose. This hore out the suggestion 
that if the ferrite was combined with the silicon it 
was not combined with carbon. 


Microscope Not Available in Practice. 


Mr. W. Smiru said he appreciated very much 
the lecture. It was very interesting to know 
they had so many experts for and against theories 
in that particular branch: but to the ordinary 
layman in the foundry the microscopic e¢xamina- 
tion of cast iron was rather out of the question 
in the majority of cases, because very little oppor- 
tunity was available to most foundry foremen 
for studying structure in that way. To the 
ordinary moulder it was very interesting to attend 
lectures of that kind and see microscopic investi- 
gation worked out in detail, hear the opinion of 
those who were in a position to make such 
examinations, and it was very helpful indeed to 
every foundryman who attended. 


Practical Co-operation Between Science and Industry. 

Mr. Groves said he was not there particularly 
to advertise the Bradford Technical College, of 
whose staff he was a member, but in reply to 
Mr. Smith he thought it was only proper to point 
out that anybody who was interested in finding 
facilities for that class of work could find them 
at that college. Quite a number of the slides 
shown that evening were made by students of the 
college, and anybody in the trade not able to 
be in touch with that side of the work in their 
ordinary daily occupation could take courses pro 
vided at the Technical College. 

The PrestpENt OF THE INSTITUTE, proposing a 
vote of thanks to Mr. Groves for his lecture, said 
he was very glad of the remarks raised by Mr. 
Smith because the foundryman in the works was 
not likely ever to do microscopic work there him- 
self, but there was no reason whatever why he 
should not be in a position to use the results of 
work done by the chemists and others in touch 
with it. It was now some 23 years since Dr. 
Longmuir had given his lecture, covering pretty 
much the same ground as Mr. Groves had covered, 
at the first annual conference of the Institute 
in Manchester, and from that time onwards a 
good many firms had taken up practical micro- 
scopic work in the foundries. That would extend 
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to every foundry as time went on, as it had done 
already to all steelworks worthy the name. 
Twenty-five years ago facilities were given for 
learning microscopic work, but they were more 
or less restricted to Sheffield, Manchester, Birming- 
ham and Glasgow. ‘To-day there were more facili- 
ties, and in other places, and it was almost a 
crime that people in the industry did not take 
full advantage of the facilities and material which 
institutions like the Bradford Technical College 
and men like Mr. Groves offered. Foundrymen 
should all be able to interpret the micro-photo- 
graph which has been prepared by the metallur- 
gists as easily as they could a chemical analysis. 
The industry should create for itself in this 
matter a series of standards based on values which 
they should know. Mr. Faulkner said the West 
Riding area, and Bradford in particular, was to 
he congratulated on having such an expert metal- 
lurgist to whom to refer for this class of work 
as they had in Mr. Groves. 

Mr. THorxtox seconded the vote of thanks. 
and said he felt they had had one of the mosi 
interesting lectures of their programme. 

Mr. Groves briefly acknowledged the vote, and 
said if it had helped any of his hearers to a new 
insight into the structure and constitution of the 
properties of the material in which they were 
interested the lecture had well served its pur- 
pose. 

The CHatrman then asked Mr. Faulkner, as 
the President of the Institution, to address the 
Branch. 

President’s Address. 

Mr. Favikner said the Institute had to cover 
the interests of a wide variety of sections of the 
foundry industry. It was that faet which made 
it so fascinating, but it was difficult for one in 
his position, on account of being unable to 
realise to whom particularly to address 
remarks. So far, as he was speaking to owners 
of foundries, he wouid like to offer a word of 
advice. There had been decided recently in the 
High Courts a very interesting case wherein a 
foundry-owner was mulcted in £4,000 consequen- 
tial damages for a casting which had actually 
cost £600. The damages related to the supply 
of an intermediate cylinder for a boat supplied 
to a firm of ship-repairers, and because it was 
defective the ship repairers paid over to the 
ship-owners the sum of £4,000 agreed damages, 
and then sued and obtained from the foundrymen 
this sum. Suppose any foundry-owner present 
that afternoon supplied a casting, costing say two 
or three shillings, to a West Yorkshire merchant. 
who supplied it to a big textile manufacturer, and 
the mill had a big breakdown owing to a fault in 
the small casting, and had to shut down a large 
portion of the works for a week or so. The 
textile manufacturer would he able to go to the 
merchant for damages for the loss of work, and 
if the merchant then sued the foundry-owner the 
latter was apparently liable. Mr. Faulkner said 
he doubted whether any judge would give con- 
sequential damages, but when a second party in- 
tervenes and recognises them, then the ‘ conse- 
quential damages ’? have the appellation ‘‘ agreed 
damages.’’ His advice was that every foundry- 
owner should have printed at the top of his letter- 
headings something of this kind: ‘‘ Our respon- 
sibility is definitely limited to the supply of a 
replace casting.’? He believed they could cover 
themselves in one sentence by that means, and 
surely that responsibility was as far as_ the 
foundryman should be expected to go. Conse- 
quential damages were far too serious a risk to 
he saddled with. 

For the interest of managers and foremen and 
owners who were technically inclined, he might 
say one of the latest and most interesting de- 
velopments was the tester for moisture in sand. 
To the best of his knowledge, only one of these 
instruments was in existence in Great Britain 
at present, and that was at the works of Mr. 
Cameron. That gentleman had already found 
that the foremen, by checking the sand, could 
prevent the moulders from making a number of 
waster castings, especially the moulders who were 
working at high speed on piece work. In regard 
to foundry transport, Mr. Faulkner said he had 
recently seen a foundry in the Birmingham area 

(Continued on page 134.) 
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American Foundry Practice.* 


By W, Jolley. 


(Continued from page 106.) 


Fettling Shops. 


Their dressing shops were usually supplied with 
sand-blast plants, such as the Pangborn and Sly- 
blast, ete., all of which appear to be very efficient 
and certainly give an added attraction to the 
dressed castings. Some of these machines have 
mechanical loading attachments which creatly add 
to the saving of labour. Another interesting 
feature observed in one foundry was the removal 
of the cores by means of water, using a jet 
emitting water at a pressure of 400 Ibs, per sq. 
in. This was a very expensive installation, and 
was used on account of the difficulty experienced 
in getting suitable labour, and also owing to the 
fact that their core sand was prepared in such a 
manner that when haked it attained a great 
degree of hardness. 

Tt is difficult to see this method being either 
necessary or advantageous with our method of 
coremaking. 

Having thus dealt with the impressions gained 
of the working of typical American foundries, 
which also explains much, if not all, of what was 
to be seen at the Detroit Exhibition, the conclu- 
sious arrived at after the visit may be summarised 
as follows :— 

Firstly, there is the comparison between the 
worker over there and the worker in England. 
When one arrives in America he is immediately 
impressed by the enthusiasm shown by the worker, 
his infectious habit of praising everything Ameri- 
can, including his job, his shop, his town and his 
capability of earning high wages. 

In a few words, he starts off with a much 
greater advantage than his fellow worker over 
here, who usually grumbles at every condition, 
however good it may he, and views with distrust 
every effort made by his employer. If we could 
create the same atmosphere and change a man’s 
temperament and his general outlook on life there 
is no doubt it would be beneficial to all. 

The author has obtained much information con- 
cerning times and prices, and since his return 
has compared them with similar jobs worked in 
the foundry with which he is connected. Tn many 
cases our prices are more advantageous to the 
man, and excluding comparisons with shops where 
mechanism seems to have run riot, conditions are 
similar, but except in a few special cases produc- 
tion is considerably higher in America. 

The Americans have beaten us on mass produc- 
tion both in cast iron and malleable. One reason 
for this is that with the possibility of mass 
methods they are thus compelled to make a much 
closer study of the details involved. They are not 
afraid of scrapping any plant, however costly, if 
something better can he installed, as they know 
it will be worked to the best possible advantage 
by the men. 

Their shops appeared to be either very bad or 
exceptionally good, there being no medium. 

When asked what they were going to do for the 
next generation of moulders, as very few youths 
were seen in any of the foundries, the invariable 
answer was that they did not know. It was said 
many times that their greatest need was thie 
technically-trained moulder who could take charge 
of large plants. The author’s answer was that 
this type of man could readily obtain a situation 
in this country. The future development of the 
British foundry industry depends upon several 
factors, viz.:—-(1) The greatly increased use of 
compressed air for rammers, machines and drving: 
(2) the complete conversion of our drying methods 
either to eleetricity, gas or hot air with efficient 
temperature control; (3) the closer supervision of 
‘aw materials, and the development of modern 
methods of sand conditioning; (4) new types and 
wider use of ramming machines and_ other 
mechanical methods: (5) a sufficiency of crane 


* A Presidential address given to the Junior Section of the Lan- 
eashire Branch of the Institute of British Foundrymen. The 
author is the General Manager of the Found ries of the Metropolitan 
Vickers Company, Limited. 


power, speeded up to give the best possible 
efficiency; (6) a complete change in the tempera- 
ment of the worker; and (7) the best possible 
working conditions. 

In this last connection the author was much 
impressed hy the cleanly conditions apparent in 
some of the shops. The time has gone when it 
was true to say a dirty shop was a busy shop. 
Cleanliness has a marked effect, not only upon 
the work produced, but also upon the worker, So 
much is thought of this in America in the modern 
shops that competition is encouraged hetween the 
various departments. 

In one shop a banner is held for a period of 
three months by the section considered to be the 
cleanest, and the possession of this banner brings 
with it a small monetary reward for each of the 
workers in that section. The aluminium foundry 
were the possessors at the time of my visit. The 
men were enthusiastic and competition was very 
keen, and the general effect upon the appearance 
of the whole place was very pleasing. 

The Safety First Movement was very cnergetic- 
ally pushed in all shops, and everything is being 
done to vet workers to realise that it is disadvan- 
tageous to everyone to vet damaged, 

Our party was comprised of representatives 
from France, Belgium, Germany, Holland, Den- 
mark, Ttaly, Spain, Sweden and Great Britain. 
One of the most unsatisfactory features of the 
British party was that they were by far the oldest 
representatives —there was a dearth of young men, 
and it was obviously a trip which should have heen 
taken advantage of by younger element who 
will he the industry’s controllers of to-morrow. 


DISCUSSION. 


Relative Status. 

Mr. Sreppine asked for some information 
regarding the status and prospects of craftsmen 
in America. Was the technically trained man 
wanted in the foundries there? Could the tech- 
nically trained man reasonably look forward to 
vetting high wages with a soft job, In America 
specialisation was carried very far; did it result 
in the foundrymen showing a lack of interest in 
their jobs? 

Tue Cyaan said the craftsman, as he was 
known in England, the practical foundryman, 
was not wanted in America except in jobbing 
shops. Having seen how operations were carried 
on, the statement in Mr. Henry Ford’s book that 
he could make a moulder in a day and a half did 
not surprise him. Seven men stood by the rails 
on which the mould moved. One man’s job was 
simply to pick two bosses out of a core, then turn 
round to pick another two out, as he did so the 
core moved on and there was another in its place. 
That was his work, and he was called a moulder. 

The technically trained man was wanted in 
every country. In the world to-day no industry 
offered better prospects than the foundry did to 
the practical man who had got some technical 
training. 

He did not observe that the workmen showed 
a lack of interest in their jobs. Those he asked 
questions seemed to know more about the work 
they had in hand than the average moulder in 
this country would. They were of the multi- 
partner type, and could tell what a casting was 
intended for, where it was machined, how much 
scrap was made, and similar data. In his opinion 
that was a good sign; he liked the man who 
knew a little more than just the particular thing 
he happened to be doing himself. But it must 
he remembered that the people he got into touch 
with spoke English; a great many workmen did 
not speak English, and he could not give any 
information as to their views. 

The immensely bigger demand led to specialisa- 
tion, and because of that specialisation they had 
not the same need for the craftsman as there was 
in this country, 
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In almost every shop there was some method 
of stimulating the workmen and creating a spirit 
of competition amongst them. Sometimes a 
broom was treated as a trophy and hung up in 
the shop of the winners. In most shops a small 
monetary reward was given. Where this spirit of 
competition was encouraged the men appeared to 
get along with their work better and the shops 
were kept tidy. 


Industrial Relationship. 

Mr. 8S. G. Sara said he was glad Mr. Jolley 
had qualified the statement that the skilled 
moulder was not wanted in America with the 
proviso ‘except in jobbing shops.” It could 
certainly be claimed for the credit of the British 
skilled moulder that when he got into an Ameri- 
can jobbing shop he had not much difficulty in 
stopping there. The Ford system was undoubtedly 
a revelation. As one man expressed it a little 
while ago, everything was moving in that factory 
except the men, 

Had Mr. Jolley gone into the question of the 
relations between employers and ¢mployed in the 
American foundries? It certainly appeared that 
in some of the factories the employees were looked 
after much better than they were in_ this 
country. Perhaps Mr. Jolley could also throw a 
little light on the question of the status of the 
moulder. He had heard a tale that a gentleman 
who visited America as one of a delegation some 
time ago wanted to make inquiries of one of the 
ordinary moulders, and went to see him at his 
house after working hours and found him at 
dinner in evening dress. 

They had heard how the time allowed to parti- 
cular operations was cut down. Did the figures 
which were given apply to work actually done 
under ordinary circumstances or did they repre- 
sent bursts of speed? 


Time Apportionment for Machine Moulders. 

THe CHarrman said he agreed that skilled 
moulders were required in the jobbing shops and 
there only. When they came into a specialised 
shop they were apt to become a nuisance; they 
would not take the risk of eliminating. 

It was a fact that in the Ford establishment 
everything moved except the workman. In one 
case he was told a casting travelled a mile and 
a-half backwards and forwards in one building. 
He was told that as the casting did not get as 
cold as they wanted it to be, they intended 
making a runway over the roof and taking the 
casting over the roof. Wherever he went the 
relations between emplovers and  emploved 
appeared to be very cordial. In the shop the 
people connected with the management spoke to 
the workmen in a very friendly way, and the 
spirit of courtesy appeared to go right through. 

Reply to Mr. Smith's question about the times 
i for moulding operations, the Chairman 
said :— 

Here is a statement of the times in which mould. 
ing operations can be carried out, It is desired to 
emphasise that these times do not represent bursts 
of speed, but reasonably energetic work by a 
trained man, such as is done in very many foun- 
dries in the United States; probably they are 
being beaten regularly every day in Great 
Britain :— 

Seconds 
(1) Pick up match with patterns and place 
in working position 


(2) Place drag on match 4 
(3) Sprinkle parting material am «| 
(1) Riddle on sand 
(5) Fill mould with sand 

(6) Peen round edges of the mould... ; 8 
(7) Ram with flat rammer 


(8) Strickle off surplus sand 6 
(9) Put on bottom board 
(10) Roll mould over 
(ll) Remove match 5 
(12) Put cope on drag and place down tube 
for gate in position -. 8 
(13) Put on parting material 
(15) Fill cope and fill riddle. a 
(16) Peen round edges 
(IS) Strickle .., 7 
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Seconds 

(19) Withdraw tube for gate and make 
(20) Rap and lift cope ... 
(21) Place cope on side shelf ... ” wae a 
(22) Rap patterns ... 
(23) Lift patterns ... 20 
(24) Clean and replace patterns in match ... 8 
(25) Cut gates 15 


(26) Repair mould (very variable say average) 15 

(28) Carry out and place on floor ... 

On a rough analysis it will be seen that many 
of these operations are identical whatever the pat- 
terns and with any machine, for machines are con- 
cerned only with ramming the mould and drawing 
the cope and patterns and do not, for example, 
place bottom boards in position or place the mould 
on the floor. 

Operations 2, 3, 4, 5, 8, 9, 10, 12, 13, 14, 15, 18, 
21, 27 and 28 come under this heading. The time 
spent on them amounts to 93 seconds, or 40 per 
cent. of the total time for one mould. Other 
operations may be entirely changed by changing 
the patterns; these are 1, 11, 19, 22, 23, 24, 25 
and 26; for example, the fixing of the patterns on 
a plate with a runner pattern fixed to them elimi- 
nates 1 and 11 and reduces the remainder con- 
siderably, On the other hand, the use of poor or 
damaged patterns may raise 23 and 26 to almost 
any figure. The total time occupied in these 
operations which are liable to alteration through 
pattern changes is 87 seconds, or 38 per cent. of 
the time for one mould, Certain of these opera- 
tions concerned with patterns Nos, 22, 23° and 26, 
aro also susceptible to alteration if a machine is 
provided with arrangements by which the cope 
can be disengaged perpendicularly from the pat- 
tern and the pattern from the drag while a mech- 
anical vibrator of some sort is shaking the pattern 
so that the withdrawal is facilitated. 

These have therefore to be classed with No. 20, 
giving 53 seconds, or 23 per cent. of total time. 
The only items remaining are Nos. 6, 7, 16 and 
17, which are, concerned with ramming, and on 
which it is to be expected that time will be saved 
by the introduction of a machine embodying a 
mechanical ramming device; these take 46 seconds, 
or 20 per cent. of total. 

Summarising :— 

Time depending on manual operations alone, 
10 per cent. 

Time depending on patterns alone, 17 per cent, 

Time yariable by use of proper patterns and 
pattern-drawing machine, 23 per cent. 

Time variable by use of ramming machine, 20 


per cent. 
Sand Slingers. 

Mr. Key said he would be very glad if Me. 
Jolley would state what he had seen of the advan- 
tages or otherwise of sand-slinging machines. 

The Crarraan said he saw such machines in 
operation in, he should think, 50 per cent. prob- 
ably more of the foundries he visited. They wero 
of many types, and were used in many different 
ways—stationary, tractor, portable and locomotive 
types. Some were of prodigious size. One occu- 
pied a space of 40 to 50 feet long, 12 feet wide, 
and had a span of 27 feet. That type required a 
special shop to accommodate it. Tt was a striking 
feature of the American foundries that they 
appeared to go in for a bigger type of machine 
than was usual in this country. He saw one 
machine of a portable type, to whieh two round- 
abouts had been fitted, and they were kept going 
the whole of the day. In another place a machine 
of the very big type was working, but the superin- 
tendent of the place did not seem very happy with 
regard to it; the trouble apparently was that the 
machine had cost an enormous sum, and he could 
not keep it going full time. There was no doubt 
such machines were good for certain jobs. He 
was led to believe such improvements had been 
made that the American machine to-day was a 
very different article from that which was in use 
three or four years ago, 

Electric Resistance Grids. 

Mr, A. Surenirre said it appeared from the cata- 

logue of an American company in his possession 
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The Sand Problem.* 


By Arthur Logan, M.I. Brit. F. 


Although a fair amount of research has been 
carried out on the subject of moulding sands, 
and a certain amount of fundamental knowledge 
obtained, yet there seems to be very little appli- 
cation of this knowledge in the average foundry. 
The object of this Paper is to focus attention on 
the sand question, and although the latter part 
of the Paper deals with the subject in a general 
sense, it is the sand question as it applies parti- 
cularly to the Tyneside district with which it is 
proposed to deal primarily. 


Sands Used Locally. 

At the present time there is very little steel 
founding carried out on Tyneside, and in any case 
steel founding requires rather special sand, so 
that the Paper deals only with sands for iron- 
and brass-moulding. Sand being a comparatively 
worthless material in itself, and transport costs 
being high, it follows that the ideal as regards 
economy would be for large founding districts to 
be situated on, or immediately adjacent to, suit- 
able sand strata and coal measures. Such con- 
ditions exist in the Midlands, and account for 
the area known as the ‘ Black Country.’’ It 
will be readily seen that the growth and pros- 
perity of the Birmingham district is due largely 
to a natura] use and application of the combina- 
tion of resources available. Unfortunately, 
whilst Tyneside has the coal measures, suitable 
deposits of sand are not available locally. The 
evolution of Tyneside as a founding centre, there- 
fore, is mainly due to the growth and demands 
of local shipbuilding and engineering. The cost 
of transport being practically the determining 
factor, it is easy to see why the greatest bulk of 
sand used in this district comes from the Erith 
deposits on the Thames. Being shipped direct, 
and water-borne, it is practically the cheapest 
available source of supply. Prof. Boswell, one of 
the foremost authorities on sands, in a Paper to 
the Institute of Metals (Vol. XXII, No. 2, 1919), 
gives a map showing the principal foundry dis- 
tricts and the available deposits of suitable 
moulding sands. This is with special regard to 
non-ferrous work, but is generally applicable for 
both iron and non-ferrous work, as the same 
sands are often used in both cases. 

Suitable supplies of sand are indicated in the 
Counties of Durham and Yorkshire. The Durham 
sand is within easy reach of Tyneside, whilst the 
Cleveland sand is quite close to the Middles- 
brough district. Up to the present, the Durham 
sands have not been found very suitable, and 
they do not seem to be in general use.  Cer- 
tainly a sample which has been examined is 
quite unsuitable for moulding purposes. Other 
sands which are used to some extent are from the 
Selby, Doncaster and Mansfield area, and are all 
of the same type (Bunter) and deposit. Small 
quantities of other sands are possibly used in 
some foundries for special purposes. 


Properties Desirable in a Moulding Sand. 

There are certain well-defined properties which 
are essential in a moulding sand, whether for 
brass or iron, and certain others which are not 
so well defined, but which are also thought to 
be of great importance. A good moulding sand 
must possess good bond, strength in the green 
state, maximum porosity and permeability, suit- 
able grain size, and freedom from fusing, with 
long working life. The bond, of course, depends 
mainly upon the clay content, and in some sands 
where the ferric oxide content is high, this 
hydrated iron oxide also forms a _ considerable 
bond in itself. There is a difference in the 
behaviour of a clay bond and a hydrated iron- 
oxide bond in service, and the long-life qualities 
are closely connected with the type of bond 
present. Both clay and hydrated iron oxide are 
colloidal bodies, that is, they exist in particles 
which are so small that they are ultra-microscopic, 


* Extracted from a Paper given before the Newcastle Branch 
of the Institute of British Foundrymen. 


and the ratio of surface to mass is definitely 
high. Chemically, clay consists of a heterogeneous 
mixture of various hydrated aluminium silicates. 
No satisfactory explanation of what actually 
causes the plasticity of clays has yet been 
advanced, but we know that ‘‘ ageing” or 
‘* weathering ’’ in the moist condition, or “‘ work- 
ing”? the clay, increases this property. On 
heating, the hygroscopic water is driven off at 
100 deg. C. and the clay loses its plasticity and 
dries to a hard mass, but moistening and working 
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will restore the plasticity. On further heating 
to approximately 500 deg. C., however, the chemi- 
cally combined water is driven off, and the clay 
permanently loses its plasticity. No amount of 
moistening and working will then restore it, and 
it is said to be ‘‘ burnt.’’ This action is con- 
tinually happening when a moulding sand is in 
use. The layer of sand forming the wall of the 
mould is strongly heated by the hot metal 
adjacent to it. All the sand heated in this way 
to approximately 500 deg. C. and over will be 
burnt and lose its bonding properties completely. 
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| Fic. 2.—ComparRIson OF SIEVE Tests 
| on Various Sanps. 


The bond due to hydrated iron oxide is not so 
easily affected by the degree of heating which 
destroys the clay bond. 


Porosity and Permeability. 

It is a very prevalent idea among foundrymen 
that porosity and permeability mean the same 
thing, but in reality they are two quite distinct 
properties. Porosity refers to the actual pore 
spaces or voids which exist in a mass: of, sand, 
whereas permeability relates to the ease or gther- 
wise with which gas can permeate or pass 
through those voids. Generally, the greater the 
porosity the greater the permeability; but it does 
not follow. Two sands of equal porosity may be 
E 


| 
| 
| 
| 
| . Ay 
YY 
| Y Y N 
| 
~ NS 
= 


118 THE FOUNDRY TRADE JOURNAL. 


of widely different permeability. One may be 
composed of large grains, and the other of small 
grains, or may have the bond differently distri- 
buted, and lower permeability will be caused by 
the increased friction of the smaller pore spaces. 
This fact can be visualised by simple practical 
experiment. 

Suppose there are two 5-in. cubes and into one 
is put 125 spheres of 1l-in. diameter, and into the 
other we put 1,000 spheres of }-in. diameter. At 
the first glance it might be thought that the 
larger spheres would have a larger void space, 
but actually both are equal—the ratio of occu- 
pied volume being always 52.36 per cent. where 
the particles are perfectly spherical. Thus we 
can add a further 47.6 per cent.; the volume of 
water in each case will occupy the air space or 
voids between the spheres without increasing the 
total volume. It will be seen, however, that 
although the total porosity or pore space remains 
the same, yet in the case of the larger spheres 
the spaces are also larger, and there are fewer 
of them compared with the small spheres which 
have smaller spaces and more of them. The per- 
meability or ease with which gas can find its 
way through will, therefore, be greater in the 
first case where the voids are fewer and bigger. 
Where mixtures of particles exist of various sizes, 
these conditions do not hold good, as the smaller 
particles tend to pack into the void spaces 
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means of sieves of varying mesh. The standard 
Institute of Mining and Metallurgy sieves are 
used, and for ordinary purposes three have been 
chosen which divide up the sand into coarse, 
medium and fine. The material passing through 
the last sieve is a mixture of coarse silt, fine 
silt and clay. The sieve numbers chosen are 20, 
50, and 120 respectively. The No. 20 sieve 
retains all material larger than 0.635 mm. (0.025 
in.); the No. 50 sieve retains all larger than 
0.254 mm. (0.01 in.); the No. 120 sieve retains 
all larger than 0.107 mm. (0.0042 in.). If the 
material passing through the last sieve is only a 
smal] percentage of the total, it is not necessary 
to examine it further, but with very fine-grained 
sands, where a considerable proportion of the 
whole passes through, it is necessary to further 
grade the material. This is accomplished by 
elutriation. 

It has been objected that square hole sieves are 
not so satisfactory as round hole sieves, and inas- 
much that grains with one axes greater than 
another may get through the diagonal axes of the 
square hole, this is quite true, but for practical 
comparative work this does not matter. It is 
obvious that a moulding sand with its coating of 
clay bond on the grains will give an apparently 
larger grain size on sieving. Sands should there- 
fore be sieved in both the washed and unwashed 
conditions for comparison, 


Fic. 3.— x25. Unwasnep Eritru Loam. 
Sanp GRAINS REMAINING ON THE 5()- 
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between the larger grains, and thus reduce the 
permeability considerably. From this point of 
view it is unwise to mix different varieties of 
sand in the hope of improving the quality, unless 
full information is available concerning the 
respective grain sizes. If the sands are of dif- 
ferent grain size, a mixture of the two will give 
a sand with poorer properties than either of the 
original. 

Although sand grains as they exist in moulding 
sands are not clean, perfectly spherical grains, 
yet these principles apply, and it will be seen how 
the physical constitution (that is, the sizes, 
shapes, and amounts of the different sizes, and 
their bond coating) affect the permeability. If a 
moulding sand is examined under the microscope, 
it will be found to consist of irregular grains of 
different sizes. New sand has the clay bond very 
unevenly distributed on the sand grains, gener- 
ally forming wart- or knob-like masses. After 
working or milling, this clay is distributed more 
uniformly, forming a more or less complete 
envelope or jacket round the sand grains. 


Methods of Testing. 

The foundryman has his own rough-and-ready 
method of testing a new sand. He rubs_ it 
between his thumb and finger in order to get an 
idea of its texture or grain size, then he squeezes 
a handful in order to test the bond or strength. 
Not very scientific, perhaps, but still very useful 
when accompanied by experience. 

The separation of the sand into definite grades 
is only carrying the foundryman’s rough test to 
its logical conclusion, and is accomplished by 


Nig. 4.—~»~ 25. Erira Loam. Sanp Grains 
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The results of sieve tests on different sands are 
shown graphically in Fig. 2, for comparison pur- 
poses. 

Actually, in fully investigating different sands, 
it is necessary to go further than the sieve tests, 
and divide up the material which passes through 
the 120 sieve into its respective grades of coarse 
silt, fine silt, and actual clay bond. For instance, 
comparing the Durham sand with Erith loam, it 
would appear that they are very similar, and might 
be used or mixed and give the same results. Actu- 
ally, however, this is not so, as the Durham sand 
is almost useless for moulding purposes, containing 
in addition to a poor clay of inferior bonding pro- 
perties a large proportion of fine silt, which 
chokes up the pores and reduces the permeability. 
Smalley has quoted the relative permeabilities of 
Erith and Durham sands under the same condi- 
tions as practically 7 hours and 87 seconds respec- 
tively. (Time to pass 600 ccs. of air through tested 
sand in his own permeability apparatus.) This 
low permeability is easily understood by comparing 
the photo-micrographs. 

Figs. 3, 4, 5, 6, 7 and 8 show photo-micrographs 
of the various size sand grains of Erith sand, in 
both the unwashed and washed conditions. Fig. 9 
shows the fine silt in a Durham sand, and Fig. 10 
grains of sea-sand. 

The testing of permeability is not a simple opera- 
tion, but the general principle consists in measur- 
ing the time taken to pass a certain volume of air 
through a definite amount of the sand to be tested. 
There are many different variables which influence 
the test, and owing to lack of standard apparatus 
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comparative tests are all that can be obtained. 
The degree of moistness originally present in the 
sand, the degree of ramming, the area and thick- 
ness of the tested sand, the head or pressure behind 
the air, all have their influence. In green sand 
work the moisture content is important, and this 
is easily obtained by taking a weighed quantity 
of sand and drying at slightly over 100 deg. C. 
until a constant weight is obtained, 

For some years the American Foundrymen’s 
Association have had a special committee, known 
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flies in all directions, and is split up into very smal! 
‘* shot ’’ which are too small to be sieved out wit! 
an ordinary foundry riddle. In time these 
‘shot’? rust, and where the facing sand is a 
mixture of riddled floor sand and new, ete., some 
of these rusty ‘‘ shot,’’ perhaps only a matter ot 
an } in. dia. or less, may happen to find their 
way to the actual mould face, and it is quite 
possible that they may cause excessive local evolu- 
tion of gas when the job is cast. 

Normally the floor sand is kept in condition by 


Fig. 5.— x 25. Unwasuep Eritru Loam. 
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as the Moulding Sand Research Committee, going 

thoroughly into the question of methods of sand 

testing, and they have done admirable work, which 
- will be referred to later. 


Deterioration of Sand in Use. 

The greatest source of loss is due to the layer 
of sand forming the wall of the mould being 
during casting. As pointed out pre- 
viously, all sand which is heated to 500 deg. C. or 
over has its clay bond destroyed, and becomes use- 
less. It depends upon the initial casting tempera- 


Fig. 
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ture, and the section and mass of the casting as 
to how far the zone of temperature exceeding 
500 deg. C. penetrates back into the sand. When 
the casting is removed from the mould it is impos- 
sible to entirely separate the burnt sand from the 
unburnt, so that a certain proportion of ‘‘ dead ” 
sand becomes mixed with the good. The handling 
of sand also tends to break down the sand grains, 
so that the tendency of the floor sand is always to 
deteriorate into finer and less strong material, 
with a decreased permeability. 

There is also the continual accumulation of small 
particles of metal, iron being the worst offender in 
this respect, as a drop of iron spilt whilst pouring 


Fig. 7.— x15. Unwasnep Eritru Loam. 
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circulation, the addition of new sand to the facing 
mixture balancing the discarded burnt sand, and 
keeping the whole in good condition, 


Foundry Aspect of the Sand Question. 

The most vital quality in a moulding sand from 
the foundry point of view is that of strength, 
and this is bound up with the question of the 
bond. This is directly influenced by the moisture 
content, and every particular sand has its own 
optimum water content which gives the maximum 
strength. Generally the moulder wil! find this 
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out for himself, and he is able to work within 
fairly close limits from day to day. 

It seems to the writer that even at the pre- 
sent time theré is very little practical applica- 
tion in the foundries of this country of the re- 
sults of researches which have been carried out 
both here and in America and on the Continent. 
How many foundries attempt in any way to con- 
trol the properties or regulate the sand in any 
definite manner? Or do they not simply take the 
cheapest available source of supply and make the 
hest of it? On Tyneside, for instance, the majority 
of the sand used is Erith, not because it is neces- 
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sarily the best sand, but because it is relatively 
cheap. This fact emphasises another point upon 
which it is desired to draw discussion. Looking 
at the grading of new Erith loam, it will be 
noticed that over 85 per cent. passes through a 
120-mesh sieve—that is, allowing, say, about 8 per 
cent. of this as being clay bond, then over 75 per 
cent. of this sand is of the fineness which is 
classed as silt, and the permeability is low com- 
pared with sands used in other districts, such as 
Mansfield or Belgium loam, which are much 
coarser or more ‘ open ’”’ sands, and which have 
higher initial permeabilities. What, then, is the 
value we are to set on permeability from the 
foundry point of view? 

Although some go so far as to say that permea- 
bility is not a necessary quality at all, it is 
believed that permeability does matter to some 
extent even in a dry-sand mould, and becomes 
very important, of course, in cores or in places 
nearly surrounded by molten metal. When it is 
recollected that simple castings were made in 
early times in stone moulds, and later in clay 
moulds, and that semi-permanent moulds are being 
used to-day where there can be very little, or no, 
permeability, the whole question becomes very 
difficult. In the dry-sand mould certainly, the 
sand has little more to do than to accommodate 
the increased volume of the air occupying the pore 
spaces, and which is expanded due to the heat of 
casting, and possibly a little extra gas caused by 
slight decomposition of the plumbago facing on 
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the mould surface. If the casting temperature is 
sufficiently high, and the layer of sand forming 
the face is burnt, then there will be a further 
amount of water vapour liberated from the 
hydrated bonding material. However, the time 
element comes in, and it is only the first few 
seconds or so when the molten metal makes con- 
tact with the wall of the mould that is the critical 
time from the casting’s point of view, for a skin 
is formed very quickly. Any gas then generated 
by the decomposition of the face would not be able 
to penetrate into the metal, and would he forced 
to find its way back into the sand. Trying to 
picture the sequence of events as they take place, 
we can imagine a mould being filled from the 
bottom and the liquid metal rising up the walls. 
Immediately a fresh part of the mould surface is 
covered, a certain amount of decomposition of the 
facing takes place, and the majority of the gas 
liberated frees itself into the mould cavity and 
thus escapes into the open. The heating of the 
sand next the metal occurs, and this expands the 
air held in the pore spaces, which has to escape 
back into the cooler sand. 

Sand is a very poor conductor of heat, and 
although the layer of sand next the casting is 
very strongly heated, this is not conducted verv 
rapidly bv the adjacent sand. The abstraction of 
heat bv the sand rapidly forms a skin on the out- 
side of the metal where it is in contact with the 
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mould surface; and although it is possible that 
by now the layer of sand may be heated to over 
500 deg. C. and consequently becoming ‘‘ burnt ” 
by the decomposition of the clay bond with conse- 
quent liberation of further quantities of gas, yet 
this is unable to escape by way of the metal owing 
to the impervious skin, and it is forced to gradu- 
ally find its way out through the sand. 

In any case, the volume of gas generated in a 
properly dried, dry-sand mould must be very 
small, and it finds its way out imperceptibly. 
The case of the green-sand mould is rather 
different. To commence with, there is both free 
moisture and coal dust present, so that the volume 
of gas generated is very much greater—much 
greater than the ordinary permeability of the 
sand can accommodate, so that free channels or 
vents have to be artificially provided. 


Permeability. 

From a strictly practical point of view, the only 
time that the actual permeability of the sand is 
of any importance is the critical moment or. so 
when the molten metal first lies on the wall of the 
mould. If the permeability is such that the 
volume of gas being generated can find its way 
through the sand sufficiently fast to prevent the 
accumulation of a pressure greater than the pres- 
sure of the head of the liquid metal, then no gas 
can escape by way of the metal. If the pressure 
builds up greater than the liquid pressure in the 
metal, then some gas will pass into the metal. 
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This can only happen momentarily, for in a very 
short time a skin will have formed and prevent 
either ingress or egress of gas. It does not follow 
that a bubble of gas which enters will be found 
at the same spot on machining, for on entering 
the metal, it may be carried along some distance 
if the mould is still being filled. This explains 
why gas holes are sometimes found at places where 
there is no apparent explanation for their 
presence. 

Another reason is that sometimes an intense 
local evolution of gas may take place at some 
particular spot on the mould face, due to the 
lodging of some foreign body in the sand at that 
spot. The risks of this sort of trouble are very 
much greater in green-sand work. Patching is a 
frequent cause of both gas holes and scabbing. 
Generally a place is patched with sand which con- 
tains more moisture than the sand already form- 
ing the mould. The excess moisture in the patch- 
ing sand is absorbed into the mould by capillary 
attraction and it carries with it a certain amount 
of the clay bond. This accumulates in a layer 
behind the patch, so that there is not only a weak 
place due to insufficient bond which may scab: 
but even if the patch resists the wash of the 
molten metal, the lowered permeability due to the 
laver of clay behind the patch may cause gas 
trouble. 

Another cause of scabbing may be due to too 
hard ramming on one local spot, or ramming too 
near the pattern. Up to a certain point, uniform 
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increase of density of the sand, only reduces the 
permeability a little. This corresponds with the 
point where all the sand grains with their jacket 
of bond are touching each other. Further ram- 
ming then causes the breakdown of the bond coat- 
ing round each grain and causes packing of the 
grains and choking of the pore space. The 
decrease of permeability is then very marked, and 
any local spots of this kind will probably ‘* scab ”’ 
or ‘‘ blow.”’ As will be readily understood, these 
are troubles which are due to the use or mis-use 
of the sand, and not to the sand itself, and are 
only avoided by the moulders’ individual skill and 
care in working. Gas troubles castings, 
especially green-sand work, are nearly always due 
to some irregularity in moulding, and very seldom 
to the metal or sand. The biggest causes are as 
outlined above—wet patches, unevenly rammed 
places, ramming too near the pattern, patches, 
etc., and also the possibility of mechanically 
mixed impurities lying néar the mould face. It 
must not be forgotten also that the speed of pour- 
ing, or the shape of the pouring basin may cause 
air to be drawn in and mixed with the stream of 
molten metal entering the casting. 

Various investigators have shown from time to 
time the importance of correct water content, both 
from the strength point of view and particularly 
as to its effect on the permeability. As a matter 
of fact, the permeability of a dry sand mould is 
much less affected by over-ramming than by 
an excessive amount of water in the first place. 
The type of sand—that is, the general grain size— 
and the amount and nature of the bond influence 
the amount of water required. An open sand 
of the Mansfield type therefore’ requires only a 
matter of from 6 to 7 per cent., whereas a very fine 
sand, such as Erith, requires from 10 to 11 percent., 
although both perhaps would appear by observation 
to be of the same comparative degree of moist- 
ness. Fortunately, observation and experience 
on the part of the moulder enable him to gauge 
fairly accurately the necessary amount of water, 
and, with care, he is able to work very closely to 
the correct amount. Actual tests on a moulder’s 
sand heap, over a period, have shown that the 
greatest variation was only a matter of about 2 
per cent., from approximately 10 to 12 per cent. 
Nevertheless, the water content being so im- 
portant, attention to this point is desirable, 
especially where machine moulding and mass pro- 
duction are in operation. In many American 
foundries the water content is checked on every 
batch of sand mixed. 

The difficulties in the way of obtaining definite 
permeability tests have been touched upon, and, 
although a standard apparatus in a robust form 
suitable for practical foundry work has been pre- 
pared by the Sub-Committee on Tests of the 
Moulding Sand Research Committee of the 
American Foundrymen’s Association, yet appa- 
rently everybody in this country uses a different 
kind of apparatus. The same thing occurs with 
the strength tests. Everybody seems to have a 
different size test bar and different conditions of 
doing the test. 


Necessity for Practical Tests. 


In general, there are two directions in which 
sand testing can be effectively applied. One is in 
deciding, in the first place, whether a sand is 
suitable for any particular moulding purpose, It 
is useless, for instance, trying to blend two dif- 
ferent sands with a view to improving the pro- 
perties, unless the respective properties of each— 
grain size, bond, etc.—are known. Again, the 
properties of a satisfactory sand in use being 
investigated, it may be possible to match these 
properties in a cheaper local sand. 

Secondly, a suitable sand being fixed upon, it 
is desirable to regulate the properties of the 
sand in use, by simple, daily, routine tests. It 
is thought that from the strictly practical point 
of view, all that would be necessary would be a 
moisture test, a permeability test, and a strength 
test, something after the style of the practical 
foundry test recommended by the American 
Foundrymen’s Association Committee mentioned. 
Proof that this practical test is of value in every- 
day working is given by S. H. Russell in his 
‘Impressions of American Foundries,’’ given 
before the East Midlands Branch of the 1.B.F. 
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An account of this is given in THe Founpry 
TrapE JournaL (January 6, 1927), and is worth 
reading. To quote from this account, of one 
foundry visited he states: ‘‘ These people have 
adopted the Standard A.F.A. tests for their 
sands. The test can be quickly taken and gives 
valuable comparative results. A weighed quan- 
tity of sand is taken from the heap, and is 
rammed into a brass cylinder by three blows from 
a weight falling down a spindle through a fixed 
distance. The height of the column of sand is 
measured by a lever resting on the top of the 
spindle, and a pointer at the end of the lever 
indicates the height on a graduated scale. Wet 
sand rams closer than dry, and an indication is 
given as to the comparative moisture and perme- 
ability. The brass cylinder containing the core 
of sand is then taken and transferred to another 
apparatus, and a simple water gauge indicates 
the pressure necessary to drive air through the 
core and indicates permeability. The core of sand 
is then removed from the cylinder and is com- 
pressed in a machine like a small, old-fashioned 
letterpress. The core stands on the table of a 
spring balance, and the reading in pounds when 
the core collapses is taken. These three tests are 
made in less time than it takes to describe them, 
and this firm appear to regulate their sands 
entirely by the result of these tests... .” 

Although it is fully recognised that, with the 
natural moulding sands available in this country, 
our sand problem is not so pressing as it is in 
America, and granted these suitable supplies of 
moulding sand—that the troubles due to the 
mould which do arise in everyday working are 
more probably the result of unskilful or careless 
moulding than of actual variation or unsuitability 
of the actual sand itself. Yet it is still thought 
that the problem is sufficiently important to 
warrant a thorough examination of the whole 
question of moulding sands, and _ particularly 
methods of testing, on a much bigger scale, and 
with a broader outlook than has been possible on 
the part of individual workers—admirable as their 
pioneer research has been. 

The whole question of sand testing at the pre- 
sent time in this country is chaotic. To give only 
one instance—that of the simplest test of all— 
the grading or sieve test. This is conducted by 
different workers (both in this country and 
abroad) with different sieves, some with round 
holes, some with square, all with different dia- 
meter openings. There are different methods of 
conducting the sieving; some sieve only for a 
fixed time, others sieve till no more passes 
through, and so on. The very first essential is 
that we should have definitely standardised tests, 
preferably internationally standardised, or at 
least to be comparable with work done in other 
countries. The tests should, roughly, fall into 
two categories—more or less fundamental research 
tests, suitable for laboratory research and investi- 
gation of new sands, ete., and practical, every- 
day routine tests, which would give practical 
guidance as to the condition of the sand in use. 

There does appear to be a real need at the 
present time for some such body as the Institute 
of British Foundrymen to set up a committee on 
the lines of the existing Test-Bar Committee, 
which has done such useful work, and to go 
thoroughly into this question of sands and sand 
testing. 


Personal. 


Mr. C. Vernier has been appointed chief engineer 
of the Macintosh Cable Company, Limited. ; 

Mr. G. L. Porter, late of Merz and McLellan, h 
joined the staff of Ferranti, Limited, as advisory 
engineer. 

Mr. H. Spence Tuomas has had the decoration of 
Knight Commander of Nicham Iftikhar conferred 
upon him, 

Mr. J. G. McLean has joined Industrial Combus- 
tion Engineers, Limited, 31-37, Wybert Street, Mun- 
ster Square, N.W.1. 


Wills, 
Davies, F., of The Heath House, West 
Heath, Northfield, Birmingham, re- 


tired brass founder 
Dickinson F. T., Park House, Sunderland, 
Durham, chairman of John Dickinson 
& Sons, Limited, marine engineers and 
ironfounders 


| 
£279,658 
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Wasters in the Production of Aluminium-Alloy 
Castings in Permanent Moulds. 


By Robert J. Anderson.* 


Introduction. 


In a series of articles by the writer! published 
last year in this journal, the manufacture, pro- 
perties and applications of aluminium-alloy per- 
manent-mould castings were discussed at some 
length. In the present article, the question of the 
defects which may occur in the production of these 
castings and which may result in wasters is taken 
up. 
Considerable propaganda has appeared in the 
past two years on the value and importance of the 
permanent-mould process as applied to aluminium- 
alloy castings production. According to some of 
the statements issued, one would be Jed to believe 
that the permanent-mould process per se ensures 
the production of perfect castings—free from any 
flaws, blemishes, or defects. Propaganda of this 
character is bad business since it not only leads 
users of castings to expect qualities which thev 
are not going to get, but also makes the sand 
foundryman believe that the bulk of the troubles 
which he regularly encounters in sand casting may 
be promptly eliminated by adopting the per- 
manent-mould process. The facts in the case are, 
as is well known to those who have had practical 
experience with this process, that permanent- 
mould castings are susceptible to the usual run of 
defects which occur in sand founding. Moreover, 
certain of these defects are much more difficult to 
control and eliminate when casting in permanent 
moulds as contrasted with sand moulds.  Per- 
manent-mould castings, in the present state of 
development of the process, are not easy to make. 
Successful production requires costly experience, 
skillful design of moulds, correct gating methods, 
careful metallurgical control throughout all steps 
of the practice, and good moulders. 

The question of wasters incurred in the produc- 
tion of aluminium-alloy castings in permanent 
moulds is one of much technical interest and of 
great economic importance to both producers and 
consumers of castings. As is well known, the 
causes for, and methods of preventing the occur- 
rence of defects in aluminium-alloy sand castings 
have heen studied at considerable length, both bv 
foundrymen and _ metallurgists. The general 
aspects of this subject were discussed by the 
writer? several years ago. Not so much attention 
has been paid to the question of defects occurring 
in aluminium-alloy castings when produced by the 
permanent-mould process. A thorough study of 
the nature of the defects encountered in daily 
production in the permanent-mould foundry will 
go a long way in improving the technique of mould 
design, suggest methods for reducing the nercent- 
age of casting losses, and naturally at the same 
time lower the cost of output. Speaking very 
generally, the causes for wasters in permanent- 
mould practice are the same as those operative in 
sand foundry work, but various conditions are 
accentuated in permanent-mould work owing to 
the nature of the process. The chief limiting 
factors which are obstacles in the way of combat- 
ting defects include the rigidity of the mould and 
cores, lack of facility in the use of risers and 
chills, and limitations in the desired placement of 
gates and feeders. 

In the case of the aluminium alloys, there are 
four main factors, which have an important bear- 
ing on the occurrence of defects on casting. whether 
in sand or in permanent moulds, viz., (1) the low 
density of the alloys: (2) their high liquid and 
solidification contraction: (3) the hich coefficient 
of thermal expansion (in the solid state); and (4) 
the lack of strength at elevated temperatures (hot 
shortness). 
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Cincinnati, Ohio U.S.A.: Consulting Metelurgieal Engineer. 
Alumininm Irdnstries. Inc.. Cincinnati. Ohio. U.S.A. 
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105-198; 125-128: 173-174: 237; 255-256. ¥ 

2 R. J. Anderson, Casting losses in aluminium foundry 
practice. Trans. Amer. Foundrymen’s Assoc., vol, 29, 1921, 
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The light weight (low density of the alloys) tends 
to give reluctant filling of moulds, or at least lack 
of sharp definition, and inaccuracy of size. This 
factor must be given adequate consideration in 
design of moulds since it has an important bearing 
on the occurrence of wasters, ¢.7., those due to air 
traps. 

The high liquid and _ solidification shrinkage 
(mainly the latter) tends to give rise to cracks, 
internal and external draws and shrinkage cavities, 
and inaccuracy of definition. The high solidifica- 
tion shrinkage of the usual commercial aluminium 
alloys is the direct cause of the majority of defects 
resulting in wasters. Proper gating and suitable 
pouring and mould temperatures are required to 
successfully combat the effects of liquid and solidi- 
fication shrinkage. 

Cracks and warped or stressed castings (which 
latter may become seriously offsize on heat treat- 
ment or even air ageing) are caused by the high 
coefficients of thermal expansion (in the solid 
state) of the usual aluminium alloys. Due to the 
high solid contraction of the alloys, cores must be 
quickly removed from the casting after freezing, 
and the casting itself must be rapidly taken out of 
the mould. 

The low strength, as well as low resistance to 
impact, at elevated temperatures of the aluminium 
alloys tends to cause cracks, breakage on handling, 
and distorted castings. All of the aluminium 
alloys are hot short, but some more so than others. 

With the recognition of the importance of the 
four items, mentioned just above, in relation to 
the causes of wasters, the most important variable 
factors which govern losses in the production of 
castings by the permanent-mould process include 
the following: (1) the design of the castings; (2) 
composition of the alloy used: (3) size tolerances 
permitted in the castings; (4) melting practice: 
(5) pouring temperatures; (6) mould and core tem- 
peratures, and variation in temperatures in 
different parts of the moulds; (7) design of the 
mould and method of gating, including venting, 
risers, feeders, etce.. (8) method of coring: (9) 
draft in the mould and cores; (10) use of inserts; 
(11) speed of operation, 7.¢.. number of castings 
poured per unit time; and (12) operating irregu- 


larities. 
Design of Castings. 

Parts to be made by the permanent-mould pro- 
cess should be especially designed, taking into 
account the peculiarities and limitations of this 
method of casting. Correct design is one of the 
most important factors in the successful production 
of permanent-mould castings, since design is 
closely related to the method of gating required, 
the. type of mould to be used, and the quality of 
the resultant castings as regards mechanical pro- 
perties and freedom from defects. Impractical 
casting design may preclude the use of the per- 
manent-mould process for production, since some 
designs are not feasible for casting in permanent 
moulds. The more impractical the design, the 
greater the cost of producing the casting, and the 
worse the casting will be from the point of view 
of its mechanical properties and freedom from 
foundry defects. At the present time, difficulty 
is had by permanent-mould founders in handling 
castings whch were especially designed for produc- 
tion in sand or by air-pressure die casting. The 
writer has seen many designs of castings which 
would make excellent permanent-mould produc- 
tion jobs if altered slightly from their original 
forms, but which, as designed, were practically 
impossible to make hy permanent moulding. When 
a casting is designed for permanent-mould produc- 
tion, it will often save time and trouble if the 
permanent-mould founder is called in for advice 
as to details of the proposed design. 


Composition of Alloys. 
The composition of the alloy used is of special 
importance in the production of aluminium-alloy 
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permanent-mould castings. It should be said at 
the outset that the alloys employed should have 
good casting qualities, since an alloy which gives 
difficulty in operation at the moulds may be un- 
economical as a foundry proposition. Casting 
behaviour is a quality not easily defined in a pre- 
cise manner. Lacking the required technical data 
to define casting quality, it is something that is 
determined by men experienced in the produc- 
tion of cast parts. Essentially, it means that the 
alloy should flow freely at the proper casting tem- 
perature, have as low contraction (liquid, solidifi- 
cation, and solid) as possible in order to mini- 
mise cracks and draws, cast soundly with freedom 
from blowholes and porosity, give clean castings 
(i.e., free from hard spots and inclusions), and 
not stick to the mould walls and cores, In prac- 
tice, it is known that certain alloys normally cast 
with a much lower percentage of wasters than 
others. The factors affecting the casting behaviour 
of aluminium alloys in permanent moulds have 
been discussed by the writer*® in another place. 
While any commercial aluminium alloy can be 
cast in permanent moulds, it is not always fea- 
sible to attempt to put certain alloys into pro- 
duction. The regular run of alloys now being used 
in sand-foundry practice and in die castings is 
being poured in permanent moulds, but special 
alloys have been developed for permanent-mould 
work. Taken generally, the alloy to be chosen 
from the point of view of the permanent-mould 
founder depends primarily upon its casting quali- 
ties, the nature of the casting to be made, and 
the particular properties desired. Less waster 
loss will be experienced and the cost of castings 
be less to the consumer if the founder has some 
leeway in choice of alloy. In general, the alloy 
having the least contraction on freezing is the 
most suitable as a casting proposition. In some 
cases, however, small contraction is a disadvan- 
tage because the casting then does not shrink 
sufficiently away from the parts of the mould to 
permit easy removal. High iron content in alu- 
minium alloys is a cause of increased waster loss 
in permanent-mould practice, since increasing iron 
increases the contraction and hence bad draws 
occur. An addition of silicon in amount of 1 to 
2 per cent. is very useful in the case of many 
alloys for the purpose of decreasing contraction. 


Size Tolerances. 

The size tolerances specified by the purchaser of 
castings or guaranteed by the permanent-mould 
founder have an important bearing on casting 
losses. It should be understood that the perma- 
nent-mould process is not, generally speaking, a 
precision method. The size tolerance that can be 
guaranteed commercially depends upon the size 
and shape of the casting, the design of the mould 
and method of gating required, and the alloy 
used. If the permanent-mould founder attempts 
to hold sizes to closer limits than the limitations 
of the process readily permit, his waster loss is 
necessarily going to be large. In the cast of the 
general run of small parts now made, the accu- 
racy of permanent-mould castings can be held 
commercially to + 0.001 inch, but more readily 
to +,'; inch. In many cases, it is not possible to 
do better than + 4 inch. With the permanent- 
mould process, it is generally preferable to con- 
sider limits in 64ths of an inch rather than in 
thousandths as is the case with air-pressure die 
castings. The first few castings produced from a 
new mould may have precision tolerances, but as 
the mould distorts slightly in shape during suc- 
cessive casts, and as the cores become worn and 
warped, it becomes impossible to hold the dimen- 
sions of the castings to close limits. One aim in 
permanent-mould work is to make the castings 
sufficiently accurate as to size to save machine work 
on all dimensions, and the general good uniformity 
of size in successive castings assures close fits to 
jigs and fixtures which may be required in machin- 
ing for assembly. 

As pointed out by Mortimer,* there is one 
obstacle to absolute accuracy in permanent-mould 
castings which is not well understood, viz., the 
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contraction which occurs in a casting after it is - 
removed from the mould. While the solid contrac- 
tion which takes place in a straight test bar 
form can be measured precisely, it is difficult to 
determine the contractions which take place in the 
different sections of an intricate casting. The 
actual contractions in tho various sections may be, 
and are, different from what would be expected 
from the coefficient of thermal expansion of a 
given alloy. With the different amounts of con- 
traction occurring, minor distortions take place in 
the casting on cooling, and hence the parts may 
readily be slightly offsize on certain dimensions. 
These slight distortions take place irrespective of 
the accuracy of the mould itself. In many cases, 
it is impossible to overcome minor distortions. 
Hence, it is not safe, for many types of castings, 
for the manufacturer to guarantee close limits of 
accuracy. 
Melting Practice. 

As is well known, cleanliness in melting is essen- 
tial in order to avoid the occurrence of hard spots 
and inclusions in the castings. Soaking of heats 
should be avoided in order to preclude the possi- 
bility of the metal becoming badly gassed, which 
in turn would tend to give porosity in the cast- 
ings. Melting temperatures should be maintained 
as low as is consistent with easy transfer of the 
metal from the melting furnace to the holding 
pots, and normally a maximum melting tempera- 
ture of about 825 deg. C. is high enough. Good 
results can be obtained with almost any type of 
furnace, but in open-flame furnaces a strongly 
oxidising atmosphere should be avoided. 


Pouring Temperatures. 

Pouring temperatures are very important in the 
production of aluminium-alloy permanent-mould 
castings. The exact pouring temperature to use 
varies with different alloys, with various methods 
of gating, with the temperature of the moulds, 
and other factors. In general, the pouring tem- 
perature should be held as low as feasible, avoid- 
ing cold shuts and lack of filling. The best pour- 
ing temperature for a given alloy and_ casting 
should be determined by the method of trial. 
Uniformity of pouring temperature for successive 
casts is requisite and essential. In plants with 
the best practice the temperature of the metal in 
the holding pot is under automatic control. Too 
high pouring-temperature involves porosity, in- 
creased contraction, and too slow solidification. Tf 
a mould fills reluctantly, it may often be better 
to increase the temperature of the mould and cores 
rather than that of the metal. Often, slight in- 
crease in the size of a feeder will permit the use 
of a lower pouring temperature than otherwise. 
Cracks are more likely when using a high pouring- 
temperature, as contrasted with a low one, and 
internal contraction cavities and draws are more 
numerous. The effects of pouring temperatures on 
the occurrence of defects in aluminium-alloy piston 
castings have been discussed by the writer® and 
M. F. Boyd, in another place. Electrically-heated 
holding pots, automatically controlled as to tem- 
perature, have been tried in American practice 
with excellent results. 


Mould and Core Temperatures. 

Wasters arise in permanent-mould practice 
because of too low or too high temperature of the 
mould or cores. Difficulties also arise because of 
variations in temperature throughout the different 
parts of a mould. Normally, uniformity of tem- 
perature throughout a mould is desired in order 
to ensure uniform flow of alloy within the limita- 
tions imposed by section sizes. As is known, cold 
moulds with the cores in place are first pre-heated 
by burners or in an oven to bring them up to a 
temperature of about 350 deg. C. before starting 
to pour castings. Usually, a few casts are neces- 
sary before the mould becomes conditioned, i.e., 
fairly uniform in temperature throughout, and 
produces good castings. The first few pours are 
generally wasters. Some moulds become condi- 
tioned in three or four casts, while others require 
nine or ten casts. If moulds are too cold, cold 
shuts may occur. If they are too hot, the rate of 
solidification is too slow and porosity may result. 
Cracks are often traced to too hot moulds or cores. 


5 R. J. Anderson and M. E. Boyd, The production of 
aluminium-alloy pistons in permanent moulds, Trans. Amer. 
Foundrymen’s Assoc., vol. 32, Part 1, 1925, pp. 226-286. 
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Lack of sharp definition is found when the mould 
is too cold. Ordinarily, cores are cooled periodic- 
ally by dipping them in cold water so as to keep 
their temperature well below that of the mould 


proper. 
Design of the Mould and Gating. 

The aim in designing moulds for aluminium- 
alloy work is to secure a method of gating which 
will give a progressive freezing of the liquid alloy, 
i.e., so that the gates freeze last and hence feed 
up the ‘solidification contraction of the casting. 
This contraction must be adequately taken care of 
by feeding in order to prevent the occurrence of 
internal shrinkage cavities, surface shrinks, and 
other defects. Each particular casting, when made 
in permanent moulds, is more or less an experi- 
mental proposition until the design of the casting 
and mould design and gating are correctly worked 
out and correlated. The aim is to use as simple a 
gate as possible, and in order to minimise the 
amount of scrap produced in the form of gates and 
feeders, these parts are made as small as possible, 
consistent with the production of -sound castings. 
Even and uniform flow of alloy into the mould is 
one of the prime requisites of a good gate. This 
is necessary in order to overcome inequalities in 
pouring rates which are due to the personal ele- 
ment and cannot otherwise be controlled. The 
liquid alloy should always enter the mould with as 
little turbulence as possible, since otherwise it may 
drive air bubbles into corners giving air traps or 
give rise to blowholes. Generally, it is advisable 
to attach gates to heavy sections so that these can 
be properly fed up with liquid metal on freezing. 
Another method is to devise the gating so that 
the metal will traverse the longest possible distance 
hefore it arrives at the heaviest sections; hence, 
the metal will be cooler when it gets there and 
less feeding will be necessary. 

In sand founding, the casting may often be 
gated at any special places desired in order to take 
care of contraction and ensure proper feeding. 
In permanent-mould work, the gate must be placed 
on the parting line of the mould. Permanent- 
mould castings are often gated with the longest 
dimension in a vertical position, the parting line 
being in the middle of the casting, but other 
methods are used. In some cases, after a mould 
is made, the casting will run satisfactorily oniv 
if the mould is tilted at some angle with the hori- 
zontal. In sand practice, the natural way to 
mould flat work is with the long dimension in a 
horizontal position, but in permanent moulds this 
dimension may better be vertical. Risers can be 
used freely in sand work to feed heavy sections, 

ut in many cases a riser cannot be used in per- 
manent moulds although the need exists. Cracks 
can often be prevented in sand practice and cool- 
ing rates equalised by the use of chills, but chills 
have not worked well in permanent moulds. In 
sand work. cracking due to too hard cores can 
often be eliminated by using softer cores, but in 
permanent-mould work the cores are steel and un- 
vielding. Of course, dry-sand cores are used in 
permanent-mould work for some kinds of castings. 

Permanent moulds must be correctly vented 
since otherwise sections may not fill properly. Vent- 
ing in sand work is easily taken care of by using 
an open sand or employing the vent wire to pro- 
duce gas exit holes at particular places. Venting 
can be readily done on the parting faces of a 
mould, but in other places air-exit holes must be 
drilled through the mould. Such vent holes must 
he kept open or they are useless, and this often 
slows down the operation of a mould. Due to the 
low density of the aluminium alloys, the liquid 
metal is unable to drive entrapped air out of the 
mould readily, and hence adequate venting is re- 
quired. The application of suitable venting methods 
is, in many cases, the secret of success in produc- 
ing permanent-mould castings. Preferably, all 
sharp angles or corners shown on the design of a 
casting should be rounded slightly for good perma- 
nent-mould production. Much more could be said 
about mould design, gating, and venting, but the 
main essentials with respect to wasters have been 
indicated in the above. 


Coring. 
Wasters attributable to the cores or ‘core opera- 
tion are due to too hot or too cold cores, cores being 
removed at the wrong time after pouring, cores 
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sticking to castings, and worn, bent, chipped, or 
checked cores. Cores may frequently be of rather 
small section and entirely surrounded by liquid 
metal on pouring. Hence, they heat up more 
rapidly and to higher temperatures than the mould 
proper. Cores and core sections which are remov- 
able are quenched periodically in water or some 
suitable dressing to lower the temperature and 
make them easier to withdraw from the mould. 
Cores should be withdrawn from the mould as 
soon as possible after casting in order to avoid 
contraction of the part around the pieces during 
cooling and hence avoid stressed castings. Bent 
or warped cores naturally give rise to incorrect 
dimensions in the casting, and this is a matter 
of proper upkeep and repair. Chipped, broken 
or checked cores cannot readily be repaired, and 
when the condition of a core becomes too bad for 
ready conditioning, the core should be discarded. 
Castings may be broken by rocking the cores on 
removal from the mould, this being an operating 
irregularity provided the cores are in good 


condition. 
Draft in the Mould. 


Sufficient draft should be provided in the design 
of the mould and cores to permit easy removal 
of the core pieces from the casting and of the cast- 
ing from the mould proper. The amount of draft 
provided depends upon the alloy used for cast- 
ing, the shape and size of the part, and the 
design of the mould. Breaks, cracks, tears, and 
similar defects are due to lack of sufficient draft. 


Use of Inserts. 

When inserts are incorporated in the design 
of a permanent-mould casting, the waster loss is 
normally higher than if no inserts are used. Cracks 
are more likely when inserts are incorporated in 
a casting, and inserts should be pre-heated before 
placing in the mould. Wasters are fewer when 
inserts are used if the moulds are run at a higher 
temperature and the metal poured at a lower 
temperature than normally. Ample sections should 
be allowed in the design at the positions where 
the inserts join with the casting in order to com- 
pensate for the contraction stresses. Inserts are 
troublesome to remove from waster castings, and 
their use is not popular with American permanent- 
mould founders. 

(To be continued.) 


Shipping, Engineering and Machinery 
Exhibition, 1927. 


As our readers are aware, this Exhibition, 
which is held every two years, takes place in the 
coming autumn from September 8 to 24 at 
Olympia, on this occasion under the Presidency 
of His Grace the Duke of Northumberland, K.G., 
C.B.E., M.V.O., the President of the Institution 
of Naval Architects. 

We are informed by the organisers, ¥: W. 
Bridges & Sons, Limited, that even at this early 
date 90 per cent. of the whole of the ground 
floor at Olympia has been applied for, and that 
90 per cent. of exhibitors have taken space on 
previous occasions. 

These figures reflect in the strongest manner 
that the revival in trade is a fait accompli, and 
that confidence in the future is once more return- 
ing to those great industries for which the 
Exhibition caters, 

Preparations are well in hand to attract to the 
Exhibition buyers from all over the world, special 
attention being paid to the British Dominions 
and Colonies, and apart from the patronage and 
active support accorded by the British Engineers’ 
Association, the Society of Motor Manufacturers 
and Traders, the Ship and Boat Builders’ Asso- 
ciation, and the British Marine Oil Engine 
Manufacturers’ Association, arrangements are 
well in hand for the official reception during the 
Exhibition of members of all the leading trade 
institutions and societies. 


THE PARTNERSHIP heretofore subsisting between 
Messrs. G. Shipley and M. 8. Collis, carrying on busi- 
ness as engineers’ pattern makers, at 15, Freeschool 
Lane, Leicester, under the style of Shipley & Collis, 
has been dissolved. Mr. George Shipley continues. 
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Oil Sand and Motor Castings.* 


By W. West and Wm. Aston (Leyland Motors Limited). 


[A cinematograph film 1,000 ft. long was 
exhibited prior to the lecture, and illustrated in 
complete detail the methods employed for the 
manufacture of cylinders and other castings in 
use at the Leyland Works.] 

The application of oil sand to the making of 
intricate cores has been widely recognised by 
foundrymen, because of the outstanding advan- 
tages which are derived from its use. It is, how- 
ever, probable that its potential value may. yet 
be exploited in other directions, such as the pro- 
duction of castings entirely in it, or its substitu- 
tion for ordinary facing sands. Where the work 
to be made is of special character carrying 
requirements of very fine limits of machining, 
positive dimensions, accuracy of shape, and in all 
a smooth surface skin, it can be imagined that 
the use of an oil-sand facing or of moulds made 
entirely from it, castings should be produced with 
such accuracy from the pattern and the fitting of 
the cores in the mould that the dimensional 
inaccuracies would be greatly eliminated. 

This is the view-point from which the subject 
here is considered. Other points of view must 
necessarily exist in connection with foundry work 
in all its varied phases, so that where ordinary 
jobbing work is the rule or the class of castings 
such that competition of a keen character limits 
the founder to the narrowest margin of profit, 
the end may not justify the extra expenditure 
incurred. 

Mass production also has its own peculiar 
requirements according to the nature of the work 


Fie. 1.—Tor Part; Bottom 
Part anp Tor Cake Core. 


in hand, so that no set of conditions or results 
obtained from the application of anything of a 
special character can be accepted without certain 
reservations. 

Before dealing more especially with the prac- 
tical side of oil-sand application, a little con- 
sideration might be helpful regarding the type of 
oil or oi] mixture mixed with the sand. Most of 
the properties required of an oil core sand are 
well defined and known to all foundrymen who 
have taken interest in the subject. The most 
important, perhaps, may be summarised: (1) The 
strength of the core in the green state; (2) the 
rate at which the mixture will dry and harden 
in the oven; (3) the strength of the dried core 
sand; (4) the character of the bond and _ its 
resistance to moisture; and (5) the cost of the 
mixture. 

The relative importance of the properties is 
decided by the character of the work engaged 
upon. 

One of the great difficulties which has con- 
fronted foundrymen in the use of oil sand has 
been that most of the oil mixtures in general 
use have not imparted sufficient strength to main- 
tain the shape of the core in the green state, 
when the size has extended over certain dimen- 
sions in height and width. Molasses is a useful 
agent to this end and to a large extent is capable 
of holding up against the weight of the sand; 
but the limit of its power is soon reached, after 
which the mixture actually becomes weaker, con- 
sequent upon the constant working of the sand 


* A Paper presented to the Birmingham, Coventry and West 
Midlands Branch of the Institute of British Foundrymen, Mr. D. 
H. Wood presiding. 


graiis against each other through the excess of 
molasses present. 

Good results are generally obtained by the use 
of emulsions of various oils and water, the per- 
manence of the emulsion being maintained by the 
addition of Dextrine or core gum. The water 
acts very effectively as a green bond; the one 
and only drawback is the increased time required 
for the baking of the core, which is a serious 
item where production is concerned. 

Where intensive production is the rule and not 
the exception, the rate at which the oil-sand 
mixture dries and hardens in the core ovens is 
of great moment. This precludes the use of any 
type of créme or emulsion, which invariably con- 
tains a large proportion of water. It therefore 
depends upon the use of a very quick-drying oil, 
with the addition of other ingredients capable of 
providing the green strength where necessary. 

Successful results in this direction depend solely 
upon the character of the individual items con- 
stituting the oil mixture, the most important of 
these being the type of oil used to form the base, 
the other ingredients being present to give one or 
other of the necessary physical properties to the 
sand in the green state. 

Of all the different varieties and classes of oils 
which are presented for choice, it is of distinct 
advantage, when production is one of the main 
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features, that the oil or oils used should be 
entirely of the drying class and of vegetable 
origin. Fish oils could be used but are too objec- 
tionable, owing to the odour thrown out during 
the drying period. 

The broad principles of oil selection have been 
dealt with in a lecture given before the Burnley 
section of the Institute, and subsequently printed 
in Vol. 33, No. 493, of THe Founpry Trane 
JouRNAL, which shows clearly the superiority of 
linseed oil as a core-binder, the extended use of 
it bearing confirmation of this fact. 

It is generally known that the tough elastic 
compound composing the bonding medium is 
formed by the oxidation of certain unsaturated 
acids which constitute a large part of the com- 
position of the oil. By the word unsaturated is 
meant that these acids are present in a very 
unstable condition, being very ready to break up 
in order to unite with certain other elements to 
form other compounds. 

It is a very difficult matter to determine 
chemically the percentage of oxygen such 
unsaturated acids actually take into combination, 
but a fairly accurate idea can be obtained from 
the fact that the acids combine with iodine to 
precisely the same degree as oxygen. As there- 
fore the presence of iodine can be chemically 
determined with comparative ease, the results 
expressed as the iodine value bear a definite ratio 
to the oxygen-absorption value of the oil or its 
drying power. The more important unsaturated 


acids occurring in linseed oil are known as linolic 
acid, linolenic acid, and oleic acid. The presence 
of the latter is in much smaller proportion than 
the other acids, and consequently does not play 
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such an active part in the reactions which occur 
during the drying process. 

A very wide variation occurs in the general 
composition of linseed oil according to the source 
of the seed and the method of extraction, which 
shows a like variation in the properties of the oil. 
An approximate composition of it can only there- 


Fic. 3.--Botrom Mippte 
Part. 


fore be given. An average estimation has been 
given as follows :— 
Per cent. Todine value. 


Linolic acid 181.4 
Linolenic acid (and _ its 

isomerides, if any) ... 27 273.8 
Oleic acid 90.1 
Glycerine radicle 4.6 


It is gathered from the above composition that 
linolenic acid, which exhibits the highest degree 
of unsaturation and has therefore the highest 
iodine value, greatly increases the drying power 
of an oil in proportion to the amount of it pre- 
sent. The percentage, however, rarely exceeds the 
figure quoted above, so that the combined amount 
of linolic and linolenic acids present in linseed oil 
is the controlling factor of its iodine value, which 
in turn is an index to its value as drying oil. 

The strength of the dried core comes from the 
use of an oil mixture which gives the maximum 
of bonding compound between the said grains, and 
varies also according to the temperature to which 
the core is raised during drying. This strength is 
often expressed in terms of tensile strength, but 
it is open to question whether such determinations 
are of any real value except for comparison pur- 
poses. 

The authors have found, however, that the in- 
troduction of resin into an oil-sand mixture has 
given excellent results, by increasing the green 
strength of the core sand, the strength of the dried 
core, and making it more impervious to moisture. 


Fic. 4. 


Its application to foundry core mixture is by no 
means of recent date, much of the naturally 
bonded sand used more particularly for making 
cores contains a little powdered resin. It is in- 
teresting to note that resin completely dissolves 
in hot linseed oil, which provides a convenient way 
of addition. 
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Permeability of the core does not in any way 
suffer by the use of resin, in spite of the extremely 
smooth face obtained by its use. 

Herein lies distinct advantages such as will he 
exemplified by a later description and illustration 
of methods and results obtained. 

The smoothness of the hard face when resin 
additions are used in the oil-sand mixture, pro- 
vides a perfect surface on which the metal can rest 
without undue ebullition, this ensures a perfectly 
clean casting and gives a skin which is ideal in its 
smoothness, 

At this juncture what has been outlined is in 
perfect harmony with expressions that have been 
recently given that there is much to be said in 
favour of very smooth-faced moulds, such ideal 
smoothness supplying only the minimum of surface 
area exposed for re-action. This theoretical con- 
sideration has been amply proved in practice by 
the authors in their foundry where an oil-sand 
mixture with resin addition is in every-day use for 
the facing of motor car cylinder moulds. With 
such a sand the impressions of the patterns are 
taken much more sharply, and where stripping 
plates are used these become more effective, the 
internal oil sand cores make closer fit, and the 
resultant cylinder is truer to pattern, cleaner and 
of improved appearance, 


Oil Sand Cylinder Moulds. 
To gain general approbation, such a method 


should possess outstanding advantages over the 
ordinary sand mould, and from the results obtained 
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the authors are satisfied that this is the case. The 
use of oil sand holds advantages in the actual} 
moulding or bumping period, also, where stripping 
plates are used, the impressions are much sharper, 
and after baking, the sharp corners have the dis- 
tinct advantage of being much more permanent 
than the natural sand mould. This is an import- 
ant factor, for not only does such a mould reduce 
the risk of damage in closing, but actually makes 
this part of the process easier to carry out. Further 
to this, where oil-sand cores are used in an oil-sand 
mould the accuracy of shape and dimensions of 
the prints make it possible to allow only the barest 
clearance, with the consequent accuracy in the 
finer details of the casting. 

The extent of the use of oil-sand moulds is not 
known to the authors, but here will be recorded 
such experiments which have become more or less 
production methods, for the manufacture of the 
double two-bore cylinders of the ‘‘ Leyland Lion.’’ 
Many minor details are yet to be revised as the 
method is gradually applied on an increasing scale 
in the cylinder foundry. 

For the sake of explanation the mould may be 
looked upon as being built up in three parts. (1) 
Bottom middle part; (2) top middle part, and (3) 
top cake core. 


Moulding of the Bottom Middle Part. A (Group 1). 

A machined plate having two pins with which 
to locate an aluminium frame or box is fixed on 
a small roll-over moulding machine. After thus 
fixing the frame a stripping plate and four corner 
pieces, together with the pattern, are suitably 
arranged in their necessary order inside the box 
(Figs. 2 and 3). 

The mould is now partially filled with a tough 
well bonded oil sand, and rammed to the half-way 
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line, when a flat core iron 1 in. x 4% in. thick, 
bent to shape is embedded in the sand to reinforce 
the sides of the mould against any possible chance 
of a burst during casting. 

The mouid is filled with sand, and aiter ram- 
ming, the unnecessary sand is sleeked off. A core 
plate clamped on the top of a frame enables the 
whole to be turned over either by hand or mech- 
anically, After removing the plate the pattern is 
slightly rapped, and drawn through the stripping 
plate, which is held down by weights. It will be 
seen that the four corner pieces previously in- 
serted support the stripping plate, and the weights, 
incidentally, economising the sand required. 

It is worthy of note that no mending or patch- 
ing is necessary after withdrawal of the pattern. 


Top Middle Part. B (Group 1). 


This part of the mould, shown in Fig. 1, is made 
in a precisely similar manner, except that the 
stripping plate is reversed, and the extension to 
the top of the frame which is necessary to the 
making of the bottom middle part is left off. There 
is also a loose flange on this part of the pattern, 
which is removed before the core plate is clamped 
on for rolling over, the space in the mould being 
filled with moderately dry floor sand until the 
core is dried. 

In this part of the mould a fixed down runner 
is rammed up in position, the gate being a clear- 
ance left over the water jacket core print; this 
gate measures approximately 7 in. long by 4 in. 
thick, and allows the metal to flow without any 
sand or dirt entering the mould. 


Fic. 6.—Jigeinc tHE Heap. 


Top Cake Core. C (Group 1). 

This, also shown in Fig. 1, is made in a simple 
aluminium frame provided with two prints for 
the top of the barrel cores, and three smaller 
impressions for three studs or buttons required 
for machine-shop purposes. 


Internal Cores. E and F (Group 1). 


Two cores are required to complete the mould, 
and these, the water-jacket core and the blocking 
out core, are straightforward core-making jobs, re- 
quiring no special description beyond that in each 
case a hook is placed in a slot in the corebox for 
fixing purposes during assembly. 

Assembling. 

A bed of floor sand is first struck up between 
two rails which carry the weight of moulds and 
which effectively prevents the possibility of the 
mould swelling under liquid pressure (Fig. 4). 
After the joint face of the bottom middle core has 
been slightly rubbed on a machined plate, the 
mould is placed on the rails with an overhang 
at each side of a few inches, for clamping pur- 
poses. The jacket core is lowered into position 
having the wire hook previously mentioned pro- 
jecting through a corresponding recess in the 
mould, a wedge is sufficient to secure the core in 
position. 

In order that the jacket core can be accurately 
jigged in position, a clearance of % in. is allowed 
behind the print, and a ring of clay is inserted so 
as to allow the core to be set. The jigging is 
between the outer walls of the barrels and the 
outer wall of the mould. The top middle core 
is now placed in position, and located to make a 
perfectly flush joint in the mould, by looking or 
feeling inside the wall; in this manner a twisted 
joint rarely occurs, 
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_ The blocking out core is now carefully lowered 
into position, jigged and wedged in a similar man- 
ner to the jacket core; two perforated chaplets on 
the jacket core and one on the block core prevent 
any misplacement taking place during pouring. 
To complete the mould two round barrel cores and 
four tappet-hole cores are now easily put in by 
hand and the assembling completed by the addi- 
tion of the top cake core, the mould is firmly 


Fig. 7.—First Oreration IN MACHINING 
(CYLINDERS. 


clamped together with two large clamps and the 
pouring basin put on ready for the metal. 

One of the outstanding features of this oil type 
of mould is the ease with which the casting is 
subsequently stripped, sandblasting and fettling 
times are particularly reduced through the absence 
of burnt sand and fins of metal at the core prints, 


Cylinder Head. 

This casting (Fig. 5) is made in much the same 
way as the cylinder, the internal cores being easy 
to fit and accessible for checking in position. 
Before leaving the foundry each casting is sub- 
jected to a water-pressure test, after which it is 
set up on the three studs or buttons on a surface 
table to be jigged (Fig. 6). The jig has two 
fixed projecting pins from the lower part and two 
sliding pins from the upper portion. By apply- 
ing the jig to the casting while it rests upon three 
studs, the lower pins touch the outer and lower 
portions of the cylinder barrels, while the upper 
and sliding pins are pushed inwards to make con- 
tact with the outer walls of the barrels through 
the water jacket. 

By means of recesses on the movable rods any 
discrepancy of the barrels from the vertical in 
relation to the face upon which the cylinder rests 
can be detected. Should incorrectness occur 


Fic. 8.--BorinG THE BaRREL. 


through a slight variation in the assembling, 
adjustment can be made by filing or chipping one 
or other of the studs. The face holding the three 
studs now becomes the setting off plane for all 
subsequent machining operations. 

This preliminary checking of the cylinders be- 
fore despatch is of real assistance to the machine 
shop. The first operation, shown in Fig. 7, 
towards the finished casting is securely to fasten 
six of the cylinders with the studs on the bottom 
face making contact with the machine table. 
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This position assures a true setting off point for 
the grinding of the top face. By turning over 
the cylinder with the ground face lying on the 
machine table the bottom face after removal of 
the studs is also ground. Two parallel planes 
having been obtained, the cylinders in batches of 
four are put into a jig as illustrated and the 
valve side of the cylinder is similarly ground— 
the opposite side being also ground from off this 
face by reversion of the casting. 

Having performed the more important facing 
operations the boring of the barrel is carried out 
by a machine with double headstock, as in Fig. 8, 
showing the rough boring and the finishing. 
These machine operations are the only ones which 
immediately concern the foundry, as any incorrect- 
ness in the shape of the castings will be exposed 
during this period. Fig. 9 shows the famous 
‘‘ Leyland Eight ”’ cylinder block, which was made 
entirely in oil-sand facing. 


Multiple Castings. 

There is a certain type of casting which calls 
for special initiative from the foundrymen if pro- 
duction of any appreciable extent is required. 
This occurs when the sizes of the castings are 
small and the shapes depart from the plain. 
cubic, or rectangular; having undercut portions 
which in themselves are complications. One 
method would be to block out those parts of the 
pattern which prevent a straight lift so that the 
use of several patterns would then lend the pro- 
position to one of machine moulding, when an 
extra number of cores would be required. It is 
here, however, that the making of castings in a 
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stuck mould made in oil sand has very many 
advantages in the way of production and accuracy 
of dimensions. 


The Rocker Shaft Brackets. 

These castings, shown in Fig. 10, were formerly 
machine moulded with the pattern in halves in 
the ordinary way, using green-sand moulds, the 
number produced in one mould depending upon 
the size of box available. This method, while 
satisfactory enough for a small number, gave 
irregular and cross-jointed castings. The present 
adaptation, as shown, gives 48 castings at one 
pouring. The cores are easily made in oil sand; 
one boy is able to produce the equivalent of 259 
castings per day, while it remains the duty of a 
labourer only to assemble the stacks. 

The advantages of this particular case can be 
summed up by results. Little or no scrap occurs 
through twisted castings, the grinding allowance 
on each face is considerably reduced and the 
arrangement of them allows of one row being 
ground at one time in place of individual ones. 


Pump Covers. 

These castings (Fig. 11) were made previously 
in 14-in. square boxes, four castings in each, 
which meant for 48 covers 12 boxes were required. 
By the multiple method this number is produced 
on one stem, the time necessary for coring, 
weighting and clamping being considerably 
reduced. The castings by the old method had not 
the same class of finish as those made in oil sand 
and more often than not contained dirt and sand 
swilled by the flow of the metal. A greater 
accuracy of dimensions is also obtained which 
greatly assists the machining. as a smaller allow- 
ance, which can be more or less guaranteed, con- 
verts the operation into one grinding. 


Chassis Packing Pieces. 
Originally made in a three-parted mould or a 


blocked-out pattern—the moulds now are made 
by pasting two cores together, a gauge being 
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necessary to check the depth of the casting in 
order to ensure 1/64 grinding allowance, 


Valve Caps. 


This type of casting (Fig. 12) is made in the 
same way and provides a further example of 
many more, which are being produced on a pro- 


duction basis. 
DISCUSSION. 
Preparation of Oil Sand. 

Mr. F. J. Cook (Past-President) remarked that 
he had had consideranle experience with oil sand, 
and was acquainted with the excellence of the 
results that could be obtained from its application 
in the foundry. He would like to know in what 
manner the lecturers added the necessary oi! to 
the sand, because he had found from practical ex- 
perience that to make the mixture in a mill with 
heavy rollers caused the sand grains to be broken 
up into finer particles and thereby causing the 
sand to be less permeable to escaping gas. The 
best method was to add the oil to the dry sand, 
and after making a known addition of water, to 
rub the mixture through a sieve of suitable mesh. 
In this way thorough mixing of the water and oil 
was made, and further, each and all the grains 
of sand were properly covered with oil emulsion. 
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He would also add that in all his experience he 
had not met with a more suitable sand than that 
to be obtained from Southport. 


Southport Sand. 

Mr. West replied that the mixtures which had 
been used for the cores on exhibition and those 
shown on the cinematograph film were not of a 
simple oil-and-sand character, but were composed 
of various quantities of several ingredients such as 
gums, molasses and oils, and in some cases a 
further addition of rosin. Eight different types 
of mixtures were in use at Leyland, each having 
some function to perform necessary io obtaining 
a thoroughly reliable casting. Regarding the type 
of sand, he agreed that Southport was of the most 
suitable grain size for oil-sand cores; however, 
a little exemplification of the name was necessary 
because of the fact that sand from the Southport 
end of the dunes was not so even in texture or 
grain size, nor yet so free from carbonaceous 
matter as sand from the Birkdale end. It was 
necessary to emphasise the source of supply when 


ordering. 
Mixing Oil and Water. 

Emulsified oil-sand was in use at the Leyland 
Works, but instead of mixing in the manner Mr. 
Cook had described, the oil and water in propor- 
tion of four parts of the latter to one part of the 
former is contained in a cylindrical vessel, at the 
bottom of which internally a length of ordinary 
gas piping is fixed with holes drilled along its 
length, the end being stopped with a threaded 
plug. The pipe serves to lead in compressed air. 
and has a regulating valve at a convenient point. 
By turning on the air cock the oil and water are 
thoroughly mixed together, and by the addition of 
a little dextrine a permanent emulsion is obtained, 
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Oil Sand Cores and Machining Allowances. 

Mr. Dicken remarked that he was very 
interested in the subject of the lecture, inasmuch- 
as that he had had a very extensive experience 
in cylinder making. One thing that struck him 
as remarkable was the very simple design of the 
cylinder section, which was on the lecture table, 
and he thought that no difficulty should be experi- 
enced in the manufacture of it. However, he 
would like to know what percentage waste had 
been experienced during its manufacture, and 
whether the cost of production in the oil-sand 
cores compared at all favourably with the making 
of them in the ordinary way. Further, he was 
surprised to find that it was possible by the method 
as described in the lecture to make allowances for 
machining or grinding to such a narrow margin 
as 7 in. top and bottom. Candidly, he had diffi- 
culty in believing it. Was any trouble experi- 
enced by the straining of the oil-sand cores at the 
joints during the pouring of the metal? 

Regarding the making of castings in multiple 
cores, was it a common trouble to find that the 
sand had fused on to the castings? What per- 
centage of wasters throngh blowholes, etc., was 
usual with this type of casting? 


Waster Losses. 

Mr. West replied that the great object in the 
making of cylinders in the manner described was 
to obtain a casting which would be dimensionally 
accurate. The mould and cores being made in 
hard and dry oil sand enabled a closer and more 
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accurate fitting of the various cores together 
and the cores in the core prints. The fact that 
production is being obtained of cylinders having 
only 7 in. to grind off top and bottom was suffi- 
cient confirmation that the accuracy sought for 
was actually possible. The section of the cylinder 
displayed was undoubtedly suitable for the produc- 
tion of such accuracy, and reflected great credit 
upon its designer, but in the case of the cylinder 
head as shown by the half-section the numerous 
bosses closely connected with the intertwining of 
the water chambers made this casting not so easy ; 
yet the same narrow margin of allowance is regu- 
larly obtained without incurring wasters from 
undersize of dimensions. He could only eliminate 
any doubt which might exist in the mind of Mr. 
Dicken, in spite of the actual cylinder on the table, 
by giving him a warm invitation on behalf of 
the Leyland Motors, Limited, to see the produc- 
tion from start to finish. 

The percentage of wasters during the little while 
the process had been passing through the experi- 
mental stages was no greater than 15 per cent. 
from all causes, and the time was confidently 
looked forward to when the men would become 
more accustomed to the handling and fitting of 
the cores to bring the waster figure well below 
10 per cent. Cost of production was slightly lower 
when using the oil-sand mould than by using the 
dry-sand mould; this initial cost, however, was 
no index as to the value of the method, because it 
was necessary to take into consideration any 
saving of fettling time and machining operations, 
together with the improved appearance of the 
casting, in order to arrive at a sound judgment. 

With reference to Mr. Dicken’s inquiry regard- 
ing the straining of the cores during casting, it 
can be stated that where the men responsible for 
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fitting together of the moulds take ordinary care 
to assure the clamps have a good hold, no trouble 
in this direction was experienced. 

Replying to the question of the fusing of sand 
when pouring down multiple moulds one after 
another, Mr. West stated that in cases where 
the sand is only loosely rammed the openness of 
the mixture enables the metal to get into the 
interstices between the grains and thus produce 
a rough finish on the castings. It was not, how- 
ever, possible for the sand to fuse in this manner 
if the right ingredients are used in correct pro- 
portions in the mixture, and the sand given an 
ordinary amount of ramming during the making 
of the cores. The percentage of foundry wasters 
obtained from the us? of this method for the pro- 
duction of small castings did not exceed 2 per 
cent, 

Core Oven Practice. 

Mr. SmirH inquired regarding the type of core 
oven which the lecturer used at the Leyland 
Works. 

Mr. West regretted that he had not brought a 
lantern slide showing the arrangement of the 
ovens, but described them as being composed of 
a battery of four ovens with one live flue direct 
from the fire-box, having branch flues into the 
separate ovens. Regulation of the heat is ob- 
tained by a system of dampers in the floor of 
the oven, the working of which enabled the heat 
to rise and circulate through the entire length 
of the oven before leaving by way of the exit flue 


Fic. 12.—-Vatve Caps. 


which is common to the four ovens, but from 
which each or all could be isolated. 


Sand for Jacket Cores. 


Mr. CLovex was particularly interested in the 
sand for the jacket core, as shown on the lecture 
table, as to whether sea sand alone was used. 

Mr. West stated that where the metal entirely 
surrounded a core it was not a good policy to 
use only sea sand, as the fine grain of the sand 
had a tendency to cause the metal to blow. They 
had found that an equal mixture of Leighton 
Buzzard medium coarse with sea sand gave 
excellent results. 


Mould Subsidence. 

Mr. WILKINSON gave expression to the value 
of the lecture, and remarked that he had once 
tried in a similar way to produce a 7-h.p. four- 
cylinder block, but had not met with much success. 
There were particular advantages he could see, 
insomuch that accuracy was obtained without 
the use of impracticable methods. One thing 
occurred to him which might be a cause of certain 
inaccuracies, and that was the degree to which 
the oil-sand block subsided during drying, and, 
too, the possibility of distortion of the mould. 
He would be obliged to learn what experience had 
shown on these matters. The excellence of the 
skin on the castings showed, in that direction 
any way, that the object had been obtained. 

In answer to Mr. Wilkinson, tue Lecturers 
explained that there was little or no subsidence of 
the mould during drying, the various ingredients, 
particularly the gum, enabling the sand to main- 
tain its shape to the dried state. Distortion of 


the moulds so far had not been experienced, but 
a certain amount of care is essential while the 
cores are in the green state. 


— 
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Shrinkage. 

Mr. F. C. Epwarps commented upon the fact 
that the lecture was original in its character, 
and that the film had made it also intensely 
interesting. He was particularly struck with the 
idea of having the three spots or projections cast 
on to one face of the cylinder, as it seemed to 
him to make the work of the machine shop con- 
siderably easier. He had, like others, wondered 
to what extent shrinkage took place in the cast- 
ing from the top to the bottom, and first exactly 
how this had been determined, as it seemed to 
be a point of particular importance in view of 
the fact that such a small margin of metal was 
left on the top and bottom faces to be removed. 
Did the temperature of pouring the metal cause 
the allowance made to be insufficient ? 

Mr. Aston, in reply, pointed out that the 
degree of shrinkage in the vertical plane was 
negligible, and if such actually did take place 
and not adequately allowed for, the method of 
grinding which is at present adopted in the 
machine shop was sufficient even to cover any 
chance of inaccuracy in this direction. The 
method employed was to place the casting with 
the three spots on the table and to take just a 
grinding cut sufficient to clean the face. A six- 
teenth was allowed on each side, so that by taking 
such a small amount off one face a_ greater 
amount was on the other side or face. 

Mr. McQurin inquired if the actual casting of 
the metal into the mould caused the mould to 
be disturbed by the strain which was set up, 
and was the clamp at either end sufficient to hold 
the mould together during this period? 

In reply Mr. Aston said that the two clamps 
were sufficient when effectively wedged, but to be 
certain weights were always put on the top cake 
core of the mould to prevent any straining or 
distortion. 


Vote of Thanks. 


Mr. Lewis, in passing a vote of thanks to the 
lecturers, paid compliment to the nature of the 
lecture which had been given to them. It was, 
after all, from only the practical application of 
science and the elucidating of practical methods 
that the members of the Institute of Foundry- 
men could derive most benefit. There were one 
or two queries which had occurred to him while 
listening to the lecture. In the making of the 
internal cores for the head casting, was any drier 
used, such as black sand, to maintain the hanging 
cores in position during the drying period? 

During the casting of the cylinder castings, did 
the fumes from the oil sand become irritating to 
the workmen? 

He had great pleasure in proposing a vote of 
thanks to the lecturers for their labours, and also 
for bringing so many exhibits for them to 
examine. He would take this opportunity also of 
thanking the firm of Messrs. Leyland Motors. 
Limited, for permitting the lecture to be given. 

Mr. Epwarps seconded. 

Mr. West thanked the members for their vote 
of thanks on behalf of Messrs. Leyland Motors, 
Limited, and also his colleague—Mr. Aston. 
Though much labour had been expended by Mr. 
Aston and himself, they felt it had been worth 
while. In answer to Mr. Lewis, he would say that 
it was necessary to use-a little black sand as a 
support to the overhanging parts of the core 
during drying, and also, owing to the lofty 
buildings in the Leyland foundry, no trouble was 
experienced with the oil fumes. 


Aluminium Alloys. 


Dr. Hyman draws our attention to the follow- 
ing errors, which appear in our report of his 
lecture on Aluminium Alloys in our issue 
of January 27. These alloys are prepared 
by melting the aluminium and_ introducing 
the added metals as such, or in the form of 
hardeners, and not as described at the foot of 
page 74. In the paragraph on Commercial Alloys 
the ordinary copper alloy contained 4 to 12 per 
cent. of copper and not 12 to 14. 
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Contracts Open. 


Barrowford, February 19.—Iron castings, for year 
ending March 31, 1928, for the Urban District Coun- 
cil. Mr. T. C. Slack, surveyor, Council Offices, Barrow- 
ford. 

Beckenham, February 28.—1,600 lin. yds. of un- 
climbable wrought-iron fencing, 6 ft. high, with two 
pairs of double entrance gates, for the Urban Dis- 
trict Council. Mr. H. S. Best, surveyor, Council 
Offices, Beckenham. (Fee, £2, returnable.) 

Belfast, February 15.—(a) Bolts, screws, etc., iron 
and steel; (b) forgings, springs, castings, anti- 
friction metal; (m) axles, tyres, wheel centres, gears 
and pinions, axle boxes; (0) special bolts, etc., fish- 
plate bolts, gear keys, grinding wheels, etc., for 12 
months from April 1. for the Tramways Committee. 
The General Manager, Tramways Department, Napier 
Street, Sandy Row, Belfast. 

Belfast, February 18.—(14) Cast-iron street box 
frames and covers; (19) electricity meters and instru- 
ment transformers; (20) electricity maximum demand 
indicators; (21) automatic time switches; (23) trans- 
formers; (24) electric cables and joint boxes, for 12 
months commencing April 1, for the Electricity Com- 
mittee. Mr. J. Wright. city electrical engineer and 
manager, East Bridge Street. Belfast. 

Bere Alston, Devon, February 22.—Collecting tank, 
pump well, reservoir, and engine house; also 890 yds. 
of 6-in. cast-iron pipes, 2,062 yds. of 4-in. cast-iron 
pipes, 2,120 yds. of 3-in. cast-iron pipes, together with 
all necessary valves and other fittings, ffor the 
Tavistock Rural District Council. Mr. A. K. G. John- 
—_ Council Offices, Tavistock. (Fee, £2 2s., return- 
able.) 

Birkenhead, 14.—-Tron castings and wrought 
iron, for 12 months, commencing April 1, for the 
Town Council. Mr. C. Brownridge, borough engineer 
and surveyor, Town Hall, Birkenhead. 

Birkenhead, February 15.—Wrought iron and steel 
bars; iron, brass. and gunmetal castings; overhead 
line material; steel tyres, axles; bolts, nuts, etc.; for 
the year ending March 31, 1928, for the Corporation. 

Bootle, Lancs., February 12.—(6) Manhole and gully 
grates, and street nameplates, for 12 months, com- 
mencing April 1, 1927, for the Corporation, The 
Borough Engineer’s Office, Town Hall, Bootle. 

Cairo, March 3.—Two internal-cimbustion (Diesel) 
engines and accessories, for the Ministry of Public 
Works, Egyptian Government. ‘The Department of 
Overseas Trade, 35, Old Queen Street, London, 8.W.1. 
(Ref. A.X. 4187.) 

Colne, February 21.—Street grates, manhole and 
lamphole covers, for 12 months ending March 31, 
1928, for the Town Council. Mr. T. H. Hartley, the 
borough engineer and surveyor, Hartley. 

Eccles, February 16.—Gullies, etc., manhole, lamp- 
eye covers and frames, gully grates and frames, etc., 
for 12 calendar months commencing April 1, 1927. for 
the Corporation. The Borough Surveyor’s Office, Town 
Hall, Eccles. 

Farnham, February 12.—150 yds. of 6-in. diameter, 
250 4-in., and 120 3-in. cast-iron pipes, etc., for the 
Urban District Council. Mr. J. W. Wright, clerk, 
Council Offices, Farnham. 

Gainsborough, February 14.—(12) Cast-iron pipes, 
specials, etc., during year ending March 31, 1928, for 
the Gainsborough Urban District Council. Mr. S. W. 
Parker, engineer and surveyor, Gainsborough, Lincs. 

Johannesburg, March 10.—Mild steel buffer nuts, 
for the South African Railways and Harbours. The 
Department of Overseas Trade, 35, Old Queen Street, 
London, S8.W.1. (Ref. B.X. 3181.) 

Leyton, February 10.—Cast-iron manhole and lamp- 
hole covers, gully grates, etc., for the Town 
eae. The Borough Engineer and Surveyor, Leyton, 


Leeds, February 14.—Sewer ironwork, ventilating 
columns and galvanised dirt boxes for the year ending 
March 31, 1928, for the Sewerage Committee. Mr. 
W. T. Lancashire, city engineer, Municipal Buildings, 
Leeds. 

Leeds, February 18.—(b) Iron and steel bars, angles. 
plates, joists, etc.; (c) castings of gunmetal, copper, 
steel and iron; (d) bolts, nuts, screws, spanners, etc. ; 
(e) wrought-iron tubes, fittings, etc.; (i) copper bars, 
strip, plates, wire, etc. ; (n) indiarubber covered cables, 
mains boxes and fittings, jointing and_ insulating 
materials, fittings and sundries, during year ending 
March 31, 1928, for the Electricity Department. Mr. 
C. Nelson Hefford, manager, Electricity Department, 
1, Whitehall Road, Leeds. 

London, N.W.1, February 17.—(18) Ironwork for 
sewers and iron castings for 12 months ending March 
31, for the St. Marylebone Borough Council. Mr. 
town clerk, Town Hall, St. Marylebone, 

London, §.E.1, February 15.—(5) Two 7-ton steam 
travelling cranes, for the Director-General, India Store 
Department, Branch No. 14, Belvedere Road, Lambeth, 
S.E.1. (Fee, 5s. per set, non-returnable. ) 
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SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require 
ments. CASTINGS of all kinds and of Largest Sizes.  FORGINGS of every description. | BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tra. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 


Established 1872. Telegraphic Address: “‘ Steel, Glasgow.” 


WELLMAN 


15-Ton and 30-Ton Electric Ove vhead Trav elling Foundry Cran 


Illustrated Catalogues sent on request. 


THE WELLMAN SMITH OWEN ENG. CORP., LTD. 


Victoria Station House, Victoria Street, London, S.W.1. 
VICTORIA 7752-3-4. Works - - DARLASTON, South Staffs. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. 


DEEPCAR, nor. SHEFFIELD. 


Telegrams: LOWOOD, DEEPCAR.’’ 


rams: 
sowest, London.”’ 
. 
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Foundry Purchasing.— VII. 


By Eric N. Simons. 


Tho best way of indicating the buyer’s work is 
by a succinct tabulation, as follows:—-(a) Manage- 
ment of the central buying office; (b) supervision 
of receiving and checking of materials; (c) main- 
tenance of contact with the traffic department, or, 
if no such department exists, control of traffic 
arrangements as they affect purchases; (d) con- 
trol of stores and stock-rooms; (e) supervision of 
account checking and handling; (f) contro] of 
statistical records, and (q) detail work of actual 
purchasing. It is necessary to take each of these 
seven departments of activity in turn, and grasp 
their implication. Only thus can an accurate view 
of the buyer’s responsibilities be obtained. 

(a) Management of the buying department in- 
cludes purely administrative functions, such as 
ensuring that the work to be done is carried out 
efficiently, and above all, economically; drawing 
up systems and methods of routine to which sub- 
ordinates may work; smoothing out difficulties in 
the relations of the department with others, and 
preventing overlapping effort; eliminating and 
preventing wastes. 

(b) Supervision of receiving and checking means 
taking care to ensure that the goods received are 
those actually bought; that the exact quantity 
ordered has been delivered; that the goods are of 
a quality corresponding to the price paid, to the 
specification given, or to the arrangements made; 
that they fulfil the required tests and are in com- 
plete accordance with the details given on the 
order, 

(c) In some firms, the traffic arrangements are, 
like the buying, detached from individual depart- 
ments and concentrated in a single office, under 
a traffic manager. In a firm of any size, this is 
an arrangement of proved efficiency and economy. 
Where such a traffic department exists. therefore, 
the buyer can, by co-operation with it, obtain 
cheaper carriage rates on large quantities of 
materials ordered (e.g., pig-iron from Middles- 
brough supplied c.i.f. or f.o.r.). He can learn the 
best and quickest route by which the supplier 
should send the goods in order to deliver promptly. 
And in case of delay en route, he can get matters 
taken up in the most effective manner with the 
railway companies concerned. He can also see 
that the carriage rates charged are in order, and 
obtain a speedy settlement of claims. If no such 
traffic department has been instituted, he will have 
to do this work for himself (and will probably do 
it less efficiently, since traffic arrangements demand 
the whole-time attention of one skilled in their 
technicalities, unless the foundry in question is 
extremely small). 

(d) Supervision of stores and stockrooms is re- 
sponsible work. The buyer must take care that 
capital locked up, as stock, is at the lowest pos- 
sible figure consistent with efficiency. He must 
ensure that stocks are replenished in ampie time 
to prevent shortages that affect production. He 
must arrange for the protection of stores and 
stock-rooms from danage by fire, water, etc.: sup- 
ply as accurate an estimate of the value of their 
contents as he can, for insurance purposes; take 
the necessary measures, first, to obviate theft or 
loss by deterioration; secondly, to detect theft or 
loss with the maximum speed. Finally, he must 
see that careful and correct stores accounts are 
kept. 

(e) The efficiency of the buyer’s department in 
its treatment of suppliers’ invoices and statements 
will react to no small extent upon the efficiency 
of the accounting department proper. Delays in 
checking and passing invoices, or errors in check, 
ing, will cause a great amount of inconvenience in 
the accountant’s department. It is the buyer’s 
task, therefore, to see that both errors and delays 
are minimised. He must also have an effective 
system to prevent any possibility of invoices being 
paid twice. And wherever it is possible to obtain 
cash discounts by prompt settlement, he must take 
steps to ensure that advantage of them is taken. 

(f) Statistics are the life’s blood of the purchas- 
ing department. The buyer’s responsibility lies in 
seeing that they are kept and maintained in up- 
to-date form. Under statistics come such subjects 
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as market details, records of prices and quota- 
tions, specifications for goods, particulars of per- 
formance of commodities tried and purchased, 
etc., etc. 

(g) Finally, the buyer himself will have to buy 
in person when necessary on account of the 
importance of the transaction; to see that he buys 
at economical prices; to judge and obtain high 
quality in his purchases; and to buy no more than 
is thoroughly justifiable by the needs and 
exigencies of the situation. 

While these seven divisions indicate fairly com- 
prehensively the character of the buyer’s work, it 
must be remembered that they are not so much 
a statement of what he will have to do in person, 
as of what he is responsible for. In very small 
foundries, he will possibly have to carry out all 
these tasks himself, as efficiently as is feasible in 
the time at his disposal. But in ordinary buying 
department practice, most of these functions are 
delegated to subordinate officials or clerks, and 
the buyer himself exercises only a supervisory 
control. But whether he actually performs or 
only controls, he must thoroughly understand and 
be able to perform each and every one. 
The value of this understanding and ability 
is that it enables him to judge whether a 
certain operation or set of operations is being 
successfully carried out by his subordinates, and 
therefore to make certain that the full economic 
value of a purchase is retained and not lessened. 
For example, if, through careless storekeeping, 
10 per cent. of a bargain lot of material deter- 
iorated or was pilfered, the cash value of a skilful 
purchase would be lessened by a similar amount, 
which might result in the wiping out of all the 
advantage gained by intelligence on the buyer’s 
part. Again, failure to ensure prompt delivery 
of materials ordered, by means of co-operation with 
the traffic department, might hold up a production 
department, with a consequent heavy ultimate loss 
to the firm that would more than eliminate the 
saving effected by purchase from a possibly more 
distant source, 

The buyer must, therefore, have full right of 
choice in organising his staff. He must set each 
individual to the work he or she is, in his opinion, 
best fitted to perform. This done, he must plan 
out the work of the department to secure efficient 
and rapid functioning, to prevent overlapping and 
the friction it frequently causes, and to achieve 
economy in clerical labour. 


Correspondence. 
[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. | 


Business with French Foundries. 
To the Editor of Tue Founpry Trape Journa. 


Sir,—We notice in your issue of the 27th ult. 
a report on a speech made by Mr. Dufour, in 
which this gentleman is alleged to have stated 
that in order ‘‘to get business in France it is 
essential that a live man should call regularly 
upon the various foundries, etc.’”? In other words 
that all a British firm requires to do business in 
this country was a “live man.” 

We consider that this statement is misleading 
as regards business; we have not only one but 
more men on the road in France, and, if the 
gentlemen in the French foundries would have 
the courtesy to receive these representatives 
whenever they call, one would not have so much 
to complain about. 

It seems to us that the only merit in Mr. 
Dufour’s remark is a diplomatic effort (especially 
in the financial direction) to secure British co- 
operation in the Foundry Show which is being 
organised in Paris for September. 

It is not so much a question of having a ‘‘ live 
man’? on the spot, as it is a question of being 
able, based on labour conditions, to compete, and 
ean we do that to-day, with our trade union re- 
strictions, against Germany? We enclose here- 
with our card, and remain.—Yours, etc., 


THe LiaANrwst Founpry anp Moror ENGINEERING 
Company, Limrrep, are being wound up voluntarily. 
Mr. J. L. Hughes, 11, Station Road, Llanrwst, has 
been appointed liquidator. 


- 
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THE 
FOUNDRY TRADES’ EQUIPMENT 
SUPPLIES ASSOCIATION LTD. 


President: V. C. FAULKNER 


. S. BEECH 

. WINTERTON 
Members of Council: 

J. W. ATHEY (Fordath Engineering Co. Ltd.) 

A. S. BEECH (Universal System of Machine Moulding & Machinery Co. Lid.) 

R. H, BRACKENBURY (Sterling Foundry Specialties Ltd.) 

G. C. CASTLE 

V. C,. FAULKNER (“ The Foundry Trade Journal’’) 

D. W. LENNOX (Britannia Foundry Co. Ltd.) 

W. O'KEEFE (Adaptable Moulding Machine Co.) 

E. J. PENSTON (Atlas Preservative Co. Ltd.) 

D. SHARPE (Foundry Plant & Machinery Ltd.) 

H. SHILLITOE (British & Continental Traders Lid.) 

H.G. SOMMERFIELD 

A. C. TURNER (General Refractories Co. Lid.) 

H, WINTERTON (W. Cumming & Co. Ltd.) 

D. H. WOOD (Constructiona! Engineering Co. Lid.) 


Hon, Secretary: K. W. BRIDGES, 


Vice-Presidents : {2 


AIMS AND OBJECTS OF THE ASSOCIATION. 


a. The Association was called into being as a precautionary measure for firms engaged in the 
Foundry and Equipment Supplies Trades against any multiplicity of Foundry Trade Exhibitions 
being organised throughout the country without reference to the wishes or interests of potential 
exhibitors ; members of the Association have therefore pledged themselves not to take part 
in any Foundry Exhibition in the United Kingdom not held under the auspices or with the 
concurrence of the Association. 


6. THE ASSOCIATION IS NOT A PRICE FIXING RING. There is no intention 
whatever of attempting to fix or even discuss the prices at which the various commodities 
marketed by the various members are to be listed. 


c. The Association has no intention of taking any part in any labour disputes or negotiations, 


and IS NOT AN EMPLOYERS’ FEDERATION for that purpose. 


d. The Association intends to encourege among its members the freest exchange of all kinds of 
information regarding markets, general and particular, so that members may have the maximum 
advice available regarding business opportunities and also warnings of possible pitfalls. 


e. It is the wish, hope, and intention of the Association that its badge may come to be regarded 
as the hall-mark of fair trading in the Industry. It is intended to encourage only the highest 
standard of business practice, so that the world may know that a firm carrying the Association's 
badge has the Association’s guarantee of fair and square dealing. 


f. OVERSEAS VISITORS.—The Association is anxious to undertake so far as possible the , 
duties of host to distinguished dominion and overseas visitors whose business in this country comes 
within its scope. In particular it is proposed where required and advisable :— 


1. To make hotel reservations throughout the country. 

2. To arrange visits to prominent foundries throughout the country. 

3. To give to overseas visitors, through its individual members, club facilities in the chief 
cities of the Kingdom. 


4. In certain cases to arrange hospitality to be given by the Association and to be subscribed 
for voluntarily by members interested, to the visitor or visitors concerned. 


g. To foster a co-operative study of foundry requirements and problems by an interchange of 
lectures and demonstrations as between members of the Association and foundrymen. 


Office of the Association: AVENUE CHAMBERS, SOUTHAMPTON ROW, LONDON, W.C.1 . 
Telephone No.: Museum 6663/4. 


ape 
Hy. 
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American Foundry Practice. 


(Continued from page 116.) 

that 5 per cent. of nickel was used in manufac. 
turing electric resistance grids. This must in- 
crease the cost. What was the reason for it? He 
would like to know Mr. Jolley’s views on the sub- 
ject. Then another point he was interested in 
was the way in which the metal was transferred 
from the cupolas. What methods were used for 
that operation ? 

The Caran said he visited some places where 
electric resistance grids were made. These were 
liable to be subject to rough treatment, and he 
observed in the moulding shop how the inspector 
threw them across to another man standing four 
or five vards away. Then they had to be sent 
great distances, sometimes as much as 600 miles. 
Tho addition of nickel to cast iron made a very 
tough metal, which would bend and not break. 
He believed that was the reason the nickel was 
added, because, without that addition, it would 
he almost impossible for the grids to get to their 
destination whole. It did add to the price, but 
it was justified on those particular jobs, 

With regard to transferring metal about the 
shop, the conditions in America were very dif- 
ferent from those whiéh existed in this country. 
Kvery shop had its own peculiar method. In the 
Ford works there was a telfer, which served 36 
cupolas, and a gang of men were constantly em- 
ployed taking metal to the moulds. They were 
largely worked by coloured labour. 

Mr. Sutenrere: What is the weight of the ladle ? 
The Cuarrtman replied that it was about 1,000 
lbs. In another place that he visited, which turned 
out 170 to 200 tons per day, all the metal was taken 
away from the cupola by automatic trucks. It 
appeared to him a very good system, very labour 
saving. Tt was so arranged that they could pour 
the metal from the ladle into the shank. 


Institute of British Foundrymen. 


(Continued from page 114.) 


which had as perfect a transport system as he 
had ever seen anywhere. Lt was a motor cylinder 
foundry, and running rcund the outside at the 
crane level they had built a gangway on which 
ran side-tipping wagons, which tipped the sand 
down chutes, the bottom end of which fed the 
moulding machines 

Turning to the interest of the Institute in the 
operatives, Mr, Faulkner said in London they 
had recently started a Junior Section. He had 
personally asked these enthusiasts a few nights 
ago what was their particular job in the foundry, 
and he found the majority were pattern-makers. 
To the moulders he would say that unless they 
broadened their views they would find the pattern- 
makers would take all the best jobs in the indus- 
try. He was delighted to see the pattern-makers 
anxious to learn and progress, but he would like 
to see the moulders taking an equal interest. 
As a matter of fact, it should be easier for a 
moulder to appreciate metallurgy than for a pat- 
tern-maker, and if they would learn some elemen- 
tary chemistry and metallurgy they would be able 
to command the better jobs that would be avail- 
able in the future. 

He (Mr. Faulkner) would like to offer a word 
of advice to the metallurgists in the Institute. 
It was felt in the Institute that the best iron 
they could get was one which contained pretty 
nearly all pearlite, with the graphite in a suit- 
able curly form. They should, he thought, stan- 
dardise on that as a basis for researeh, trying 
the influence of special elements and heat treat- 
ment. He would utter a warning: Let them 
heware of research claims coming from abroad. 
A few of the foreign professors were not 
honest in their methods. A man may dis- 
cover that he had something which he considered 
to be good, and he would ask the professors to 
examine it. One professor may turn it down, 
but another might find it was good in tension, 
compression, torsion, or impact, and would imme- 
diately declare that the only test that really mat- 
tered was in the factor in which that particular 
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alloy happened to excel, and the future plan of 
campaign was then based on that hypothesis. ‘ 1 
know that has happened in steel metallurgy and 
may come about in cast iron,” said Mr. Faulkner, 
‘and British metallurgists should be very care- 
ful of what they accept from abroad.”’ 

Mr. S. H. ScemMerseiti proposed a vote of 
thanks to the President of the Institute for his 
visit and his address. 

Mr. 8. W. Wise (Hon. Secretary of the Branch), 
seconding, said they were always glad to have 
the President with them. Last time he was with 
them he had told them about a cupola which 
did not come up to expectations in the West 
Riding district, but if the new cupola did not 
come up to expectations Tne Founpry 
JournaL had never failed to do so, and the West 
Riding Branch was glad to congratulate Mr. 
Faulkner on the progress which it was making. 
Mr. Wise said he had copies of the Journal right 
hack to 1902, when it was a little journal more 
like a theatrical programme than anything else. 
(Laughter.) When they remembered that their 
Institute practically grew out of that little journal 
and they contemplated all the progress that had 
heen made since the days when they used to all 
look askance at each other, they must realise how 
vreat an influence THe Founpry Trade JourNAL 
had had on the development of the Institute and 
on the good of the industry. (Hear, hear.) 

Mr. Favtxner briefly responded to the vote of 
thanks, and, on the motion of Mr. Poole, a vote 
of thanks was also accorded Mr. Nicholls, of the 
staff of the Bradford Technical College, who had 
acted as Janternist for Mr. Groves’ lecture. 


Book Review. 


The Marketing Problem. By Edward T. 
Klbourne. Published by Messrs, Longmans, Green 
& Company, Limited, 39, Paternoster Row, 
London, E.C.4. Price 10s. 

This book, which contains an all too short vet 
pithy foreword by Sir Josiah Stamp, is one which 
should) commend itself to those both engaged 
upon the commercial and technical side of in- 
dustry, The question immediately arises as to 
whether American marketing methods are superior 
to those in vogue in Great Britain. During 1926 
America has shown for the first time in its his- 
tory the cost of living going down associated with 
increases in the wages level. In other words, 
the curves show clearly that there has been an 
increase in the value of wages during the past 
year. The author has included a fair amount 
of statistical matter, which has been carefully 
compiled. An endeavour has been made to trace 
to their origin the sources of information which 
are available to American business men, and 
which, incidentally, are equally accessible for 
British industrialists. When Britishers read this 
hook, they should ascertain whether similar insti- 
tutions exist domestically. We will admit imme- 
diately that British institutions are neither so 
numerous nor so well endowed, but the results 
they accomplish are, if anything, superior in 
character to the American counterpart. If this 
hook makes industrialists clamour for better and 
more comprehensive statistics, its object will have 
heen accomplished so far as we interpret its main 
message. It is divided into fourteen chapters, 
which cover the following activities:—(i) Re- 
cent American Development; (ii) Commercial 
Research; (iii) Official Information; (iv) Elimina- 
tion of Waste: (v) Trade Association Activities ; 
(vi) Auxiliary Marketing Services; (vii) Bud- 
vetary Control; (viii) The Marketing Counsel ; 
(ix) Advertising; (x) Advertising; (xi) Institu- 
tional Publicity; (xii) Printed Salesmanship ; 
(xiii)) Distribution; and (xiv) Marketing Litera- 
ture. The book is excellently indexed. 


Note from France. 


Last Saturday, before the Association Tech- 
nique de Fonderie, Mr. H. Coqueugnot gave his 
impression of his recent tour in. America to parti- 
cipate in the Detroit Convention. The lecturer, 
who is managing director of the S.A. Metal- 
lurgique d’Aubrives et Villerupt, gave special 
prominence to pipe founding. 
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“COLEMAN” 
ELECTRIC 

SAND” 

SIFTER 


HIS Machine will sift, mix and 
renovate 5 tons of Sand per 
hour at a power cost of /d. 


If you are interested write me and 
I will send you this Machine, com- 
plete with electric motor to suit your 
current, on trial free of all charge 
to you. 


This Machine can also be supplied = 
on wheels if required. - 


C. W. COLEMAN, 10, Savoy Street, Strand, London, W.C.2 


Tel.: CHANCERY 8165. 


“COLLIN “SAFETY FIRST” 


PATENT \ A FAULTY STEERING GEAR ON YOUR 
| CAR MAY CAUSE AN ACCIDENT AND 


RETARD YOUR BUSINESS. 


A FAULTY TILTING GEAR ON THE 

LADLE IN YOUR FOUNDRY MAY 

ALSO CAUSE AN ACCIDENT AND 
RETARD BUSINESS. 


PERFECT CONTROL, NO SPLASHING 
OR OVERPOURING. 


BUY THIS LADLE AND SAVE MONEY 
AND LABOUR. 


TIPPING LADLE 


Phone: Victoria 9917 
Telegrams: 
** Smeetolin, Sowest, London.”’ 


Sole British and Colonial Agents: 


JOHN A. SMEETON LTD. 
15, VICTORIA STREET, LONDON, S.W.1 


| 
ie 
| 
| | 
| 
| 
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Trade Talk. 


Tue Leeps Force Company, Limirep, have an order 
from the Compagnie Internationale des Wagons Lits, 
for 30 Pullman cars. 

THe MeppresprovcH and Sunderland works cf 
Richardson, Westgarth & Company, Limited, are to 
be reopened very shortly. 

Bow, McLacutan & Company, Liitep, of Paisley, 
have received an order from the Queensland Govern- 
ment for a single-screw steamer. 

THE CoMPANIA FUNDIDERODE DE Frerroy ACERO 
Monterrey, of Monterrey, Mexico, has started the 
manufacture of ferro-manganese. 

AN OUTBREAK OF FIRE occurred in the Steel Company 
of Scotland’s Blochairn Works, Glasgow, last week, 
which caused considerable damage. 

taNSOME, Sims & Jerrertrs, Lruirep, have removed 
from 46, Queen Victoria Street, E.C.4, to Dashwood 
House, 69, Old Broad Street, E.C.2. 

Tuomas Broapsent & Sons, Liuirep, Central Iron- 
works, Huddersfield, have established an office at 65, 
Bath Street, Glasgow, which will be in charge of Mr. 
FE. Field. 

Wittram Barrp & Son, Liuiren, Temple Iron 
Works, Anniesland, Glasgow, have opened a London 
office at 60. Queen Victoria Street, E.C.4, which is in 
charge of Mr. W. G. Dewsbury. 

Stocks oF TIN landing and afloat in Europe and 
America, according to Ricard & Freiwald’s statement, 
amounted to 14,978 tons, as against 15,817 tons in 
December, showing a decrease in the total visible sup- 
ply of 839 tons. Monthly supplies from all sources 
amounted to 9,190 tons. as against 10,779 tons for 
the previous month, deliveries in that period being 
10,029 tons, as against 9.680 tons for December. 

Ir 1s starep that the Board of Trade is again to be 
asked to investigate the alleged rings in materials 
drawn upon by the shipbuilding industry. This 
step has been decided upon by a sub-committee of 
the Engineering and Shipbuilding Trades Federation, 
which met in London. The high prices of materials, 
it was stated, were prejudicially affecting the return 
of the shipbuilding industry to normality, though 
the general outlook is moderately satisfactory. The 
Soard of Trade will receive a deputation on the 
matter very shortly. 

THE FIFTH ANNUAL MEETING of the Engineers’ Club 
was held on January 26, when the president, Sir Joseph 
W. Isherwood, Bt., was in the chair. Sir J. Fortescue 
Flannery, Bt., was unanimously elected president of 
the club for the year 1927. Sir Fortescue Flannery, in 
acknowledging his election, expressed his appreciation 
of the honour which the club had conferred upon him, 
and stated his determination to follow his predecessors, 
Sir Edward Manville, Sir Robert Hadfield and Sir 
Joseph Isherwood in sustaining the high reputation 
which the club had achieved. 

In REGARD to the Mysore Iron Works. India, the 
report on the administration of Mysore for the yea: 
1925-26, after dealing with the total capital outlay on 
the iron works and the losses incurred from the com- 
mencement of operations (January, 1923), states that 
the production of pig-iron during the half-year ended 
June 30, 1926, rose to 10,000 tons, the full rated 
capacity of the furnace. There was some improvement 
in the yield of by-products also. The coal strike in 
England and the fall in the French and Belgian 
exchange affected the sale of Mysore charcoal pig in 
England and on the Continent. The alcohol refining 
plant and the pipe foundry plant have been erected and 
put in operation. 

Ir THE PROGRESS in recent years made by the 
electrical industry was a criterion of the demand for 
copper, the latter would, indeed, be good. Statistics 
show that Great Britain has become the world’s lead- 
ing supplier of electrical goods, and, in the face of 
the most intense foreign competition, obtained import- 
ant contracts in 1926, totalling over £20.000,000 in 
the Dominions, especially India, Australia, New 
Zealand, and South Africa, in Brazil, Argentina, 
Japan, China, Norway, Sweden, Poland, France, Italy. 
Russia, Belgium, Spain, Holland, Denmark, Mexico, 
Chile, and the United States. Railway electrifica 
tion, water-power schemes, giant power stations, and 
transmission svstems, industrial electrification formed 
the bulk of overseas demand, many of the contracts 
secured being on a scale unparalleled in the history of 
the industry. British electrical engineers are active 
now in almost every country of the world, developing 
power resources and _ consolidating everywhere the 
British repuiation for high quality production and 
sound design. Export shipments totalled £18,194,000 
in 1926, an increase of £630.000 over the previous re- 
cord vear of 1925, and there are indications that 1927 
should establish the £20.000,000 level. In electrical! 
machinery the competitive position of the British 
electrical industry is higher now than at any previous 
time, and new markets are being opened every year 
for the British product. 


Fesruary 10, 1927. 


THE GovERNOR-GENERAL’S specch at the opening of 
the South African Union Parliament included an 
announcement regarding the iron and steel industry. 
The question of the development of the Union’s great 
natural resources of iron ores, he said, and the estab- 
lishment of an iron and steel industry which will make 
South Africa self-dependent in this essential com- 
modity has engaged the attention of the Government. 
The history of the efforts made in the past in this 
direction has convinced the Ministers that direct 
Government assistance and participation are necessary 
to ensure the establishment of steelworks on an ade- 
quate scale. A Bill embodying the proposals will be 
introduced in due course. Professor Fremantle, in a 
letter to the Press, describes this announcement as a 
challenge to South Africa’s economic system. He 
points out that over £1,000,000 has been invested in 
the Union Steel Corporation, and that the industry, 
under private enterprise, 1s growing as fast as could 
be wished. Suddenly the State intervenes. It can 
produce nothing that the existing industry is not pro- 
ducing or preparing to produce. But it is proposed 
to use State credit to establish a new corporation. 
The Mayor of Pretoria has made a statement supple- 
menting the remarks of the Governor-General. he 
Mayor said that hitherto he had been bound to 
secrecy, but now he could definitely state that the 
Government was establishing an iron and steel indus- 
try in Pretoria. A company would be floated with a 
capital of three or four million pounds, in which the 
Government would have a controlling interest. 


New Companies. 


Alldays & Onions, Limited.—Capital £1,000 in £1 
shares. Manufacturers of fans, blowers, furnaces, etc. 

Allen & Smith, Limited, 33, Hall Street, Birming- 
ham.—Capital £5,000 in £1 shares (1,000 5 per cent. 
cumulative preference, 3,700 ordinary, and 300 em- 
ployés), to acquire business of N. Allen and F, Allen, 
33, Hall Street, Birmingham, as Allen & Smith, manu- 
facturers of brass, coppered, oxydised and aluminium 
goods, etc. 

Bassett Ore and Metal, Limited, 10-11, Fenchurch 
Street, K.C.3.—Capital £50,000 (40,000 ‘‘ A ”’ shares 
of 5s. and 40,000 * B”’ shares of £1 each), to acquire 
ore department of George Smith & Son, 5, Philpot 
Lane, E.C., and merchant business in ores, metals, 
etc., of Aron Tlirsch & Sohn, of Halberstadt, Ger- 
many, as carried on within the United Kingdom. 
Directors: G. 8. Smith, P. W. Smith and F. H. Smith. 

Becker Pickett Steel Products, Limited.—Capital 
£1,100 in 1,000 preference shares of £1 and 2,000 
ordinary shares of 1s. Directors: F. G. B. Cooke, 87, 
Alexandra Road, N.W.8; and G. P. Hemsley, 11, Peak 
llill Avenue, Sydenham, 8.E. 

British Die Casting & Engineering Company, 
Limited, 15, Penton Place, W.C.1.—Capital £500 in £1 
shares. Directors: G. Westlake and A. E. Mills. 

Calorizing Corporation of Great Britain, Limited, 
Carlton House, Regent Street, W.—Capital £10,000 in 
£1 shares. Metal manufacturers and dealers. Direc- 
tors: Sir Henry White-Smith, Winterbourne House, 
uear Bristol; Col. F. R. Macdonald, 88, St. James’s 
Street, S.W.1; and W. Johnson, 32, Davies Street, 
W.1. 

The Copperized Steel, Limited.—Capital £45,000 in 
£i shares (25,000 deferred and ordinary). 
Directors: Sir John C. Davies (chairman), Stelvio, 
Newport, Mon.; G. C. Beach, 19, West 44th Street. 
New York City, U.S.A. Solicitor: H. J. Petty, 4 and 
5, Commercial Street, Newport, Mon. 

Henry Ellard & Sons, Limited.—Capital £5,000. 
fron and steel workers, carried on at Midland Works. 
Willenhall, Staffs. Directors: S. H. Ellard and E. F. 
Ellard. 

George Godfrey & Company, Limited.—Capital 
£4,000 in £1 shares. To acquire business at 72-74. 
Watery Lane and Glover Street, Birmingham, of 
George Godfrey & Company, ironfounders, etc. 

Metal Alloys, Limited, Grosvenor Works, Wolver- 
hampton Road, Heath Town, near Wolverhampton.— 
Capital £2.000 in £1 shares. 

Nickel Anodes and Non-ferrous Castings, Limited, 
63, Legge Street, Birmingham.—Capital £1,000 in £4 
shares. 

Parkinson Stove (Australia), Limited.—Capital 
£100,000 in £1 shares. To acquire Australian branch 
of business. 

The W.A.T. Syndicate, Limited, Wood Street, 
Elton, Bury.—Capital £5.000 in 1s. shares, to adopt 
agreement with Sir W. G. Armstrong, Whitworth & 
Company. Limited, for purchase of 81.135 shares in 
Charles Walmsley & Company, Limited, for £81,135. 
Directors: J. Wolstenholme, Walshaw, near Bury; 
W. Adamson, Greenmount, near Bury; and R. P. 
Timpany, Bury (all directors, the last-named being 
also secretary of Charles Walmsley & Company, 
Limited). 


| 
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HAVE YOU JOINED 
THE MUST NOT CLUB? 


RULE No. 1 


We really must not fail to keep in the 
Foundry a tub of good Blackwash, 
mixed fresh every day. 


RULE No. 2 


This must_not contain any Blacking but 
CUMMING’S, the very best. 


WM. CUMMING & CO., LTD. 


Glasgow, Falkirk, Chesterfield, Deepfields & Middlesbrough. 


848 


Qualities 


BEEHIVE and 
PATENT OVEN 
FOUNDRY and 
FURNACE 
COKES, 


GANISTER, 
LIMESTONE, 


FIRE-CLAY 
GOODS, &e. 


| 
| | 
| | 
| | 
| 
| 
| 
“4s \-6,Garden. Street BURY, Lancs. 
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IRON AND STEEL MARKETS. 


. 
Pig-Iron. 

MIDDLESBROUGH.—The scarcity of Cleveland 
pig-iron of all descriptions, and more especially of the 
No. 3 quality, is more pronounced than ever.. The 
steelworks continue to take the bulk of all the pig- 
iron produced, with the result that producers are quite 
ns to implement, in anything like a reasonable 
degree, the contracts which they have on their books. 
There is considerable feeling among buyers on this 
point, and there can be no doubt that they have a 
real grievance. On the other hand, there is tremen- 
dous pressure for deliveries of steel, a large propor- 
tion of which is for export, and makers are conse- 
quently in a dilemma. The position would seem to be 
that in present circumstances, and on the basis of the 
existing scale of production, export trade in pig-iron 
is practically impossible. It appears to be approach- 
ing more near to the point at which all the iron pro- 
duced in this district will be exported in the shape 
of manufactured steel, rather than in the raw state. 
Of course, if the number of blast furnaces in operation 
could be substantially increased, conditions would be 
correspondingly easier. 

The output of hematite pig-iron is altogether inade- 
quate compared with the current demand, and prompt 
supplies, even of the smallest parcels, are extremely 
difficult to obtain. The price of East Coast mixed 
numbers is, however, unchanged at 90s. per ton. 
There is no doubt that if there could be a reduction 
in the price of fuel, more furnaces on hematite would 
be restarted. On the North-West Coast, while the 
demand for early delivery is fairly satisfactory, the 
volume of forward business is still small, and the 
prospects of greater activity in the industry in the 
summer are more uncertain than they were a few 
weeks ago. Users are apparently hopeful for favour- 
able developments as regards prices in the spring, and 
therefore are not contracting further ahead than May. 

THE MIDLANDS.—There is much more foundry 
pig-iron on the market at the present time, and there 
are plenty of offers for the alae grades of North- 
amptonshire, Derbyshire and Staffordshire pigs. There 
is, however, no change in the price, and the general 
impression is that the present figures will hold out for 
a few weeks, but that March will see a fall in the 
existing values. The current quotation for No. 3 
Northants iron is 80s., with Derbyshire and Stafford- 
shire at 85s. 

SCOTLAND.—There is still no life in the Scotch 
pig-iron market, and prices are a shade easier at from 
90s. to 92s. 6d. for No. 3 foundry at the furnaces. 
The trade generally is very much disappointed at the 
lack of business, but, on the other hand, it is to be 
recognised that buyers are fully aware of the position, 
and that their expectations of lower prices are bound 
to be realised ere long, and they cannot therefore be 
blamed for keeping off the market. 


Metals. 


Copper.—In standard cash copper, weakness con- 
tinues to predominate, and values have gradually 
receded, the fall receiving additional impetus by a 
heavy volume of liquidation by tired holders. Con- 
sumption here continues satisfactory, as according to 
the London Metal Exchange, the apparent consump- 
tion of copper in the United Kingdom last year 
totalled at 122,122 tons, against 115,189 tons in 1925 
and 112,702 tons in 1924. With no dearth of supplies 
consumers in all countries adhere to a policy of hand- 
to-mouth buying, and failing a substantially-increased 
European demand, there appears to be little possibility 
of an early sustained upward movement in values 
It is, however, generally recognised that copper 1s 
cheap. Cable makers have paid £62 15s. for fair lines 
of wire bars on c.i.f. terms for late February arrival. 
These orders were secured by sellers outside the 
combine. 

Official closing prices of standard copper have been 
as follow :— 

Cash: Thursday, £53 12s. 6d. to £53 15s. ; Friday, 
£53 5s. to £53’ 7s. 6d.; Monday. £52 17s. 6d. to 
£53; Tuesday, £53 to £53 2s. 6d.; Wednesday, 
£53 15s. to, £53 17s. 6d. 

Three Months: Thursday, £54 Zs. 6d. to £54 5s. ; 
Friday, £53 17s. 6d. to £54; Motiday, £53 10s. to 
£53 12s. 6d.: Tuesday, £53 10s. to £53 12s. 6d. ; 
Wednesday, £54 7s. 6d. to £54 10s. 

Tin.—Standard cash tin, in common with most 
other metals, has lately been decidedly weak, the 
depression being accelerated by bull liquidation on a 
large scale. The set-back in the Singapore quotations, 


however, has not been so heavy. The premium on 
Straits tin has dropped quite substantially under 
Eastern parity for actual tin. This would indicate 


that the determined depressing tactics by the big pro- 
fessionals have imparted to the market its present 


FesruarRy 10, 1927. 


weak appearance, which is hardly consistent with the 
statistical position, this still being considered satis- 
factory. The outside bull account has apparently been 
reduced to rather small dimensions, and as the specu- 
lative position is said to be oversold, the market may 
not be long before it rights itself, although prices may 
be forced a little lower until the trade demand is 
sufficient to bring about an upward reaction. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £297 15s. to £298; Friday 
- to £296 Monday, £302 15s. to £303, 

uesday, to £305 5s.: Wednesday 
£308 5s. 

_Three Months: Thursday, £291 15s. to £292; 
Friday, £291 15s. to £292: Monday, £295 5s. to 
£295 10s.; Tuesday, £295 10s. to £295 15s. : Wednes- 
day, £296 15s. to £297. 

Spelter.—Liquidation in ordinary brands of spelter 
has been heavy and prices have been forced down to a 
dangerously low level, but the recovery which followed 
brought in some inquiry. Unless prices rise to a 
higher level production may be expected to decrease. 
Much of the present volume of production will show 
no profit at the prevailing level of prices. As it 1s 
probable that consumption will be appreciably larger 
this year than last, the decline is unlikely to continue. 

The following are the week’s prices :— 

Ordinary: Thursday, £29 2s. 6d.: Friday, 
£28 18s. 9d.; Monday, £29 6s. 3d.; Tuesday, £29; 
Wednesday; £29 12s. 6d. 

Lead.—Soft foreign prices, in sympathy with the 
weakness in other sections of the non-ferrous metal 
markets. have fallen to the lowest point registered 
since 1923. There appears to be a general lack of 
confidence, and under heavy liqnidation of bull com- 
mitments, values became increasingly difficult to main- 
tain, and, with the largest consumers practically out 
of the market. gradually crumbled. Large quantities 
of lead have recently been received on the Continent, 
and with large shipments from Australia, due here 
during February, there is little prospect of an early 
sustained upward movement in values. 

The week’s prices are appended :— 

Soft foreign (prompt): Thursday, £26 3s, 9d. ; 
Friday, £26 7s. 6d.; Monday, £26 8s. 9d.; Tuesday, 
£26 7s. 6d.; Wednesday, £26 18s. 9d. 


London Iron and Steel Exchange Annual 
Dinner. 


Speaking at the Annual Dinner of the London 
[ron and Steel Exhange, held at the Savoy Hotel 
last Tuesday, Mr. H. J. Skelton, the chairman, 
pointed out in a reply to a toast proposed by Mr. 
D. Flather, the Master Cutler, that when the 
Stockton and Darlington Railway opened over 100 
years ago the passenger fare between the two sta- 
tions was ls., whilst the rate for merchandise was 
yo Of a penny per ton per mile. To-day the pas- 
senger fare was the same, whilst the freight on 
Class C iron and steel was 3}d. Thus were the 
railway companies making progress, Other 
speeches were made by Mr. F. E. Davies, secre- 
tary of the Great Western; Mr. James Whitby; 
Mr. John Craig (of Messrs. Colville & Company) ; 
Mr. L. D. Whitehead; and Mr. John Dennison. 
Amongst those present was Sir William Larke; 
Mr. J. G. Pearce (Director, B.-C.I.R.A.); Mr. 
V. C. Faulkner (President, I.B.F.); Mr. H. G. 
Sommerfield; Mr. H. B. Toy (Middlesbrough): 
Mr. John A. Smeeton: Mr. C. T. Sheddon (Fditor, 
‘Tron and Coal Trades Review Mr. H. Turner 
(General Refractories Company, Limited). 


Lancashire Foundrymen’s Annual Dinner. 


Last Saturday afternoon Mr. F. J, Cook, a 
past-president of the Institute of British Foun- 
drymen, outlined the early history of the Institute, 
a subject never previously covered. During the 
Annual Dinner which followed, Mr. Tom Makem- 
son, the retiring honorary secretary of the Branch, 
was presented with a book-case and dressing- 
case. The dinner was very successful, and will be 
detailed at length next week. 


Business Efficiency Exhibition 
The sixth annual London Business Efficiency 
Exhibition was opened yesterday by Sir Philip 
Cunliffe Lister at the Central Hall, Westminster. 
It will remain open until February 19. 


